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O Sediment Sampling/Bioaesay
Three large volume composite sediment samples were

collected for use in the acute and chronic bioassay studies
that were conducted by the Academy of Natural Sciences of
Philadelphia (Academy). The Academy's Bioassay Laboratory
performed eight definitive bioassays on the three leachate
samples and on a reference toxicant obtained from EPA. The
reference toxicant was tested to determine if animals used in
the tests were healthy and test conditions conformed with
appropriate physical and chemical conditions required by the
test animals. For each leachate, the Academy ran a 21-day
continuous flow chronic test with fiaphniA BB9DA» conforming
to guidelines published by the Environmental Protection

^ Agency in The Federal Register (40 CPR, Paragraph 797.1330,
"Daphnld chronic toxicity test.*), and a definitive 7-day
growth test with larvae of the fathead minnow PiJDfiphfllM
SSSMlUi conforming to guidelines published in EPA/600/4-
85/014. Because of the volatile nature of the compounds
present at the site, the fish chronic tests also had to be
performed by continuous flow rather that static renewal.
Guidelines for the continuous flow conditions with fish
followed The Federal Register (40 CPR, Paragraph 797.1600
"Fish early life stage toxicity test."), but in all other
aspects the fie>h teet conditions conformed with the test
protocol of EPA/600/4-85/014. The response of animals to the
reference toxicant was tested by a 48-hour acute DapJ)Difl

O
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test, and a 96-hour test of BltoasbtlaB larvae growth. Both
r^ were static renewal tests.

, METHODS

Sample Col lection
The three sediment samples collected included one

background composite sample, designated as the BG sampler
from west of the site, one composite sample from the western
swamp area, designated as the WS sample, and one composite
sample from the air stripper outfall ditch, designated as the
AS sample. These locations are shown on Plate __. Soils
used to generate the leachate were collected in two phases
because large soil volumes were required and the Academy
could only operate two continuous flow tests at a time*

_ During the first phase of sampling, a large composite samplei )
from the west side of the Background site was collected for
leachate generation, along with two small grab samples which
were analyzed to provide chemical data for the next two
bioassay tests. A subsample of the composite background
sample was also taken for chemical analysis. In the second
phase, two composite samples were collected, one from the Air
Stripper outfall, and one from the West Swamp. Each of the
three composite soil samples was collected by shovel, put
into a 16 quart stainless steel bucket, thoroughly mixed, and
transferred to 55-gallon stainless steel drums, Four full
buckets accounted for the entire sample aliquot. Samples
were immediately driven by an ERH geologist to the Academy in

, j Philadelphia, Pennsylvania.
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The reference toxicant, sodium lauryl sulfate', was
obtained from EPA's Environmental Monitoring and support
Laboratory, (Cincinnati, Ohio),

The background leachate and reference toxicant supplied
by EPA were tested first. The second phase consisted of
tests conducted from leachates generated from the composite
samples taken at the air stripper outfall and western swamp.

Dilution Water
Dilution water was collected from Round Valley

Reservoir, a pump-storage, oligotrophic reservoir located in
central New Jersey. The dilution water was chemically
analyzed for pH, alkalinity, hardness, metals and pesticides.
Dilution water was filtered and autoclaved prior to the
Capita tests but not for the fish larvae test, Autoclaving
prevented the introduction of other invertebrates that might
be predators of Dflpiflifl, or of additional daphniids that live
in the Reservoir,

The leachates were generated using the "Standard Test .
Method for Shake Extraction of Solid Waste with Water"; ASTHt
D 3987 - 85. Soil samples were weighed and added to dilution
water at a ratio of one part sediment to 20 parts water (175
gms sediment to 3500 mis of water). The samples were
agitated for 18 h in a motorized, rotating agitator
constructed following recommendations of the above ASTM
guideline. The agitator was maintained at 29 r/min. After
agitation, the samples were allowed to settle for Id minutes
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and then decanted through a screen to remove large particles
such as roots, sticks, or pebbles, The leachate was then
separated from the sediment by continuous flow
centrifugation, We initially attempted to filter the samples
rather than centrifuge them, but the filter* immediately
clogged. After centrifugation, the leachate was stored
overnight in the test room to bring the water to the test
temperature, and was then Immediately used in the bioassay.

BiflAJUUWA*
Standard protocols (referenced above) were used for each

test. Quality assurance/quality control procedures, as
directed by each protocol, were followed. Only new or
disposable glassware and chambers were used for these tests,
all glassware was acid-washed, rinsed with acetone, washed
with a laboratory non-detergent cleanser, and rinsed several
times with a very pure laboratory water obtained by passing
distilled water through two deionizing cartridges and one
carbon cartridge (Millepore's Milli-Q system) prior to use.
All test instruments, i.e., thermometer, dissolved oxygen
meter, pH meter, conductivity meter, and balances were
calibrated prior to use, Alkalinity and hardness tests
followed protocols published in Standard Methods For the
Examination of Water and Wastewater, 13th Edition (ANON,
1971).

Room temperature during the Dflphflia tests was maintained
at 20i2°C, and during the fish test at 25i2°C, The photo-

^ period for all tests was 16 h light 8 h dark.
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During each test, water in all beakers were tested each
day for temperature, and flow rates were calibrated,
Dissolved oxygen, alkalinity, pH, hardness, and conductivity
were measured once each week. These analyses were performed
on one replicate beaker for on all test concentrations waters
in the fiaplmiA test and on the control and 1001 leachate
beakers for the fish, as required by the appropriate proto-
cols.

For the Dflphnifl test, twenty individuals less than 24-h
old, were tested at each of five leachate concentrations
(diluted with the control water), and a dilution water
control. The 20 individuals were divided among two 600-ml
borosilicate beakers, each containing 500 ml of dilution

O water and/or leachate. Five to six changes of test water
'

occurred each day in each beaker, Continuously operating
pumps (Manostat) delivered water from reservoirs containing
test water and food. The test water was delivered to
splitter flasks (Ace Glassware Inc.), which then divided the
test water into each of the replicate beakers. The food
consisted of the green alga iflkifitlfldfiBIWJB ZaiSitUBi added to
the test water at a concentration of 1.25 mg as Carbon per
liter. Deaths of adults and juveniles, and number of live
and dead offspring were determined for each vessel on Monday,
Wednesday and Friday of each week.

For the fiftBPbjJlflfi test, newly born minnows were ob-
tained either from Kurtz Fish Hatchery, Elverson, PA., or

{j from the Alabama state Fish Hatchery, Merlon, AL. The test
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chambers consisted of 600-ml beakers, with 10 larvae in each
f*,

4 beaker. Two replicate beakers were maintained for each test
concentration. Animals were fed three times a day, with
brine shrimp nauplii that had been cultured in the Academy's
fish laboratory. The tollBtola eggs were purchased from Aquar-
ium Products, Glen Burnie, Md. (Lot No. 190). We found that
the heavy food amounts suggested by the EPA protocol caused a
heavy growth of fungus in the flasks. The fungus affected
fish survival during the tests with the Background sediment
sample. After this test, we reduced the amount of Afiaoifl
provided as food, and changed beakers every other day
throughout the test. We had no further problems with prema-
ture fish deaths, After seven days, living individuals from

_ each test concentration, and the dilution water control were
"" measured (total length), dried at 60°C for 24 h, and then

weighed on a calibrated Mettler Balance sensitive to 0,001 mg
(Model AE 163).

Data
The trimmed Spearman-Karber and the probit models were

used to estimate acute toxicity of the leachates. An
analysis of variance (ANOVA) was used to determine the effect
of concentration of leachate which causes a significant
difference from the control of each of the following life
history parameters! survivorship, growth as measured by
increase in length and weight for fish, and average number of
young produced per female per 21-day test period for Dflphnia.

• The T-Method (Sokal and Rolf 1981) was used to identify a no-
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effect concentration (NOEC), the lowest concentration that
iO. produced an effect (LOEC), and a maximum allowable toxicity

concentration (MATC), calculated as the geometric mean of
NOEC and LOEC estimates. This test was used, rather than
Dunnett's Many-t method because the latter test only permits
a comparison between a test concentration and the control,
and not among different concentrations for significant
effects.

RESULTS

fJttUiflAl Md fijwmififll CflfldJfcJflfljB fillliJDfl LMfihat* iMtfl*
Physical and chemical analyses of the water prior to and

during the tests are summarized in Table I.-A-B. for the
fiAPhoifl tests, and in Table II.-A-D. for the fish tests.

Q Flow rate measurements and sediment weights for all tests are
summarized in Table III and Table IV respectively. Test
conditions were maintained as close to those specified in the
protocols as possible, The average test temperatures for
each Daphflia. test ranged, in degrees Celsius, for the SLS
test from 19,6 to 20,4, the BG test from 18.4 to 20.6, in the
AS test from 18,6 to 19.9, and for the WS test, 19.0. For
the fish tests, average temperatures for each test vessel for
the SLS test ranged from 23.3 to 23.7 ° C, BG was
consistently at 22.9 ° c, AS was 23.2 to 24.3 ° C, and WS
from 22 to 22,8 ° C. Oxygen values were maintained at or
near to saturation in all test chambers during all tests
without artificial aeration (Tables 1 and 2), Conductivity

^ and pH did not deviate significantly from the control vessels
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_, with dilution water, however pH values for the Jjaphflja AS and
WS leachate tests were low, and possibly could stress these
animal* (Tablet I and II), Alkalinity and water hardness
decreased with increasing leachate concentration in the same
leachate tests, To insure five complete changes of the
test water in the vessels each day flow rates had to be at
least 3.47 mis/minute. Flowrates never fell below this value
during any of the tests (Table IV,).

Daplmia UMflA Acjjit and sbxoais iwt
Background Site,

The results of the Dapbuia chronic tests are presented
in Table V and VI. A preliminary 48-hour screen test with
daphniids, using death and body weight as the assay of the

W effect of the BG (Background) leachate indicated no acute or
chronic toxicity effect on Capjjoia for either 501 or 100%
leachate concentrations. Therefore, for the definitive 21-
day daphnlid test we selected 1001, 901, 801, 701, and 601 as
the test concentrations,

Deaths occurred in all test concentrations, without a
monotonically Increasing trend between 60 and 1001, An LC 50
acute toxicity value was calculated but the 951 confidence
limits were too large to suggest a good estimate. A statis-
tically significant chronic effect on reproduction by the BG
leachate was found at all leachate concentrations, by ANOVA
and the T-Method (Sokal and Rolf 1981). All vessels receiv-
ing the BG leachate had a substantial build-up of silt and
clay which very likely had an effect on the daphniids ability
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~ to feed. The impact of turbidity as an interference during
the test will be discussed later in this report.
Air Stripper sediments,'

Because of time constraints, a screen test could not be
performed prior to the tests with the As (Air Stripper) or ws
(West Swamp) leachate tests with daphniids. The same
concentrations of leachate as used with the background sample
were used for both tests. A 21-day 1C 50 acute toxicity was
calculated to be 741 of the leachate by the Spearman-Karber
model (Table VI.), The estimates from the Probit model were
virtually identical and therefore are not reported, Calcula-
tions of a 6-day and a 14-day LC 50 could not be made.

The chronic test results, using average offspring
— produced per female in 21 days, indicated a significant test

effect at all concentrations of the AS leachate, from 60t to
1001. 701, 80%, and 90% leachate concentrations had a
greater effect than 60%» 80 and 90% leachate were not
significantly different from 70%, but 100% leachate was
significantly different from the impact of the 70% leachate
concentration. The lowest effect concentration for chronic
toxicity (LOEC) is at or below 60% leachate concentration.

The leachates from the AS sediments were not as turbid
as those from the BG site and turbidity did not appear to
have an effect on the daphniids. The results of both the
acute and chronic data, indicating a 21-day acute and a
monotonically increasing chronic effect on daphniids,

O indicates that the sediments collected near the Air Stripper
has both an acute and chronic toxicity to daphniids.
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Western Swamp,
The 21-Day acute LC-50 concentration for the WS leachate

was 69,6%, indicating that this leachate is acutely toxic to
daphniids. Reproduction by daphniids was affected by the
leachate at (0% concentration or below. As with the AS
leachate, a gradual increase in effect occurred at higher
concentrations; the effect at 90 and 100% leachate
concentrations were significantly greater than the effect at
60%.
Reference Toxicant,

The reference toxicant was Sodium Lauryl Sulfate (SLS).
Tests performed by the Environmental Protection Agency
indicate that an LC 50 (that test concentration estimated to
immobilize or kill 50% of the animals within 48 hours) for
healthy daphniids should range from 7,3 to 13,3 mg/L of SLS.
The LC 50 for daphniids maintained in the Academy's test
laboratory was 7.9 ppm (Table VI). We conclude that the
daphniids used in the leachate tests were healthy animals,

1=VK Siib LaiJfM ACJti Md StastiS JMi
The 7-day fish larvae growth test is a newly developed

test (Norberg and Mount 1985). Problems with the protocol
exist that appear to have affected fish survival during this
study.
Background Site.
Survivorship of fish larvae was affected in all vessels,

including the control vessels, during this test. The proto-
col recommended a heavy feeding of AlJbAJHiA to the fish, and
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no transferral of larvae to new beakers during the test, we
found a significant build-up of fungus in all beakers,
including the control beakers, during thie test that had a
negative effect upon the fish, resulting in a high proportion
of deaths (Table VIII A.). Since this impact occurred in
both the control vessels and the leachate vessels, we believe
the impact was due to factors other than the leachate. in
subsequent tests, less food was added to the test vessels,
and the exposure vessels were replaced with clean vessels
every other day. Fish larvae during the subsequent leachate
tests had much better survivorship. The high turbidity that
affected the daphniids during the BG test did not appear to
affect the fish larvae.

An acute toxicity or chronic effects on growth of fish
larvae, as compared with the survivorship and growth of fish
larvae maintained in the dilution water control could not be
detected as a result of exposure to the BG leachate.
Air Stripper.

The concentrations of AS leachate used were as follows!
100%, 90%, 801, 70%, and 60%. Survival of fish larvae in the
control vessels exceeded 80% during this 7-day test, as
required by the protocol (Table VII B).

An acute toxicity (LC 50), as measured by the Spearman-
Karber or Probit models could not be calculated because no
concentration of leachate killed more than 50% of the test
animals,

The body lengths and body mass estimates of larvae
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exposed to the different leachate concentrations were not
significantly different from those of the larvae exposed only
to the dilution water control during the 7-day test.
Therefore, the leachate from the sediment near the Air
Stripper did not have an acute or a chronic impact on fathead
minnow larvae.
Western Swamp.

The same test concentrations with leaehate as used
previously were used during the test with the WS sediments.
Survival of fish larvae in the dilution water control again
exceeded 80% during this 7-day test, as required by protocol
(Table VII C.), Greater death rates occurred in the vessels
containing the graded series of leachate concentrations, but
none exceeded 50% deaths of larvae. Therefore, an LC 50
value could not be calculated,

The body lengths and body mass estimates of larvae
exposed to all concentrations of the WS leachate was not
significantly different from those for the larvae in the
dilution water control vessels, indicating no chronic
toxicity on the fish larvae,

Ho acute or chronic toxicity was detected for fish
larvae exposed to the West swamp sediment leachates.
Reference Toxicant.

The reference toxicant used was Sodium Lauryl Sulfate,
obtained from the EPA Support Laboratory. We exposed the
larvae to a low concentration series ( 0.1 to 1,0 mg/L) in
order to obtain chronic test effect on fish larvae growth,
No negative impact on the fish larvae was JfWfiUJ.<}d 9*L«ny ««
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the concentrations used (Table VIII D.). This could certain-
ly imply that these broods of fish larvae were healthy for
subsequent useage, based on known acute toxicity levels of
SLS to young fish. However, we have not been able to find
corresponding data on the chronic toxicity of SLS to make
this comparison.

DISCUSSION OF RESULTS

The inability to separate the silts and clays from the
leachate by filtration complicated the initiation of these
tests. Continuous flow centrifugation was used instead, but
this'procedure required some development time. All sediments
could not be removed from the leachate, but residual sediment

0 only appeared to interfere with the daphniids during the BG
leachate test, and did not have an effect on the fish larvae,
The leachates obtained from both the AS or WS sediments were
not as turbid, and did not appear to interfere with the
daphniids. The difference in residual turbidity among the
three leachates may have resulted from a different particle
composition in the latter two sediment samples. Alternative-
ly, the difference in turbidity could have resulted from
lower amounts of silts and clays present in the more moist
sediments collected from the AS and WS sites. The BG sedi-
ment was quite dry; whereas, the AS and WS sediments had a
high proportion of water, Though the same ratio of sediment
mass to water mass was used to generate the leachates for all

*-' tests, much more silt and clay would have been present in the
BG sediments, The turbidity present in the BG leachate
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appeared to interfere with feeding by the daphniids by
clogging their feeding limbs. <

The results from the test with leachate generated from
the composite sediment sample collected near the Air Stripper
and the West Swamp produced both an acute and a chronic
effect on daphniids during the 21-day test period. The trend
of increasing effect on daphniid reproduction at higher
concentrations of leachate, as determined by ANOVA and the T-
method comparison of values for each concentration, indicates
that these sediments contains toxicants that affect both
survival and reproduction in daphniids when they are exposed
for 21 days.

,-., In contrast to the daphniid tests, no acute or chronic
toxicity impact was detectable on survival or growth of
fathead minnow larvae during the 7-day period. It is not
unusual to find toxicity to daphniids but no effect on adult
fish. Because little information is available for the 7-day
fish larvae test, we cannot conclude that fish larvae are
less sensitive than daphniids.

O
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H i l l l S * U I I M « i < l
9 in • S t i O1 1 • ff "3 _• !T 1 J STI Qg Oc BifiB V O6 4 OB V.O6
|lNu'5 IIHU'B! JIHH'B JiMw'S gtaw'tt ĵ rfj 1203
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•..„• Table III.A. Plow rates for 21-day Daphnia bioassay.

Plow P.itei (ml/Bin)

Control 601 701 801 901 1001

Background Suple
X 3,91 3.80 3.90 3.66 3.90 3.90
8.0, 0,16 0.13 0.14 0.16 0.11 0.13
Range 3.70-4,10 3.50-4.10 3.70-4.20 3.60-4.30 3,70-4.10 3.70-4.10
Alntrlpptr
X 3.62 3.67 3.59 3,63 3.71 3.66
8.D. 0.29 0.30 0.28 0.37 0.51 0.37
Rang* 3.08-4.31 3.40-4.56 3.25-4.35 3.11-4.77 3.20-5.38 3.22-4.50
western .

-*. «L_^L^ '•'-•• >••$» •&, -a,
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Table III.B. Plow rates for 7-day fish larvae bioassav,

Flow Rafcet (ml/Bin)

Control 601 701 801 901 nut

Background
* 4.24 4,31 4,37 4.42 4 37 A *a
S'D- «•" 0,11 017 0 13 ill I'll
Range 4.0-4.5 4,2-4.5 4.2-4.6 4.2-4.7 4.2:"7 4,0:4!*
Alr.tripper

!•»• i4:S 0M87 04:S74 fca J-ifl4 {-a
Range 4.1-4.5 4,3-4.5 4.3:4.5 4.K!l 4.3-1!* .i.Wi

weit s«a.p
••». 84:S S:083 04:!? j;S j-}{ j-g
Range 4,4-4.7 4,2-4.4 4.3-4,6 4.2-4.7 4.3-4.7 4.5:!!6

O
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o
'Table V.A. Backgrounds .Survival and reproduction data for 21-day

Daphnia bioassay.

Concentration
1

Control

601

70%

801

901

100t

A
B

A
B

A
B

A
B

A
B

A
B

Day 0

10
10
10
10
10
10
10
10 •
10
10
10
10

survivorship
Day 6 Day 14

10
10
10
9
9
10
e
9

810
7
9

9
10

6
9

7
7

6
7

6
8

6
4

Day 21

9
10
1
4

4
4

1
S

3
3

2
2

Mean
Accumulated

Neonatei/Adult

68.1
46.8
6.0
1.9

16.8
4.2
2.7
3.3
5.8
7.4
0.6
2.0

O
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Table V.B. Airstrippers survival and reproduction data for 21-day
Daphnia bioassayi

Concentration survivorship Accumulated
I Day 0 Day 6 Day 14 Day 21 Neonatei/Adult

Control A 10 9 9 9 65,76
B 10 10 10 10 60|20

«« A 10 10 10 10 36.80
B 10 10 9 7 ll.n

70 S J2 J! I I »•»B 10 10 9 5 19,27
•• A 10 9 10 7 0,93

B 10 9 9 5 SIM
90 A 10 . 10 9 2 9,08

B 10 10 10 2 ' Ml

1" A 10 10 B 0 0,00
B 10 10 9 3 t.22

O

AR30I2I5



Table V.C. Western Swamps Survival and reproduction data for 21-day
Daphnia bioassay.

Mean
concentration survivorship Accumulated

% Day 0 Day 6 Day 14 Day 21 Keonatei/Adult

Control A 10 10 10 10 55.5
B 10 10 10 10 60.4

60% A 10 10 7 5 30.4
B 10 10 9 7 36.8

70% A 10 10 7 5 20.9
B 10 9 8 5 23.6

80% A 10 9 8 3 23.6
B 10 8 8 5 19.7

90% A 10 9 8 1 21.0
B 10 9 8 4 15.4

100% A 10 9 6 1 13.1
B 10 9 8 1 15.7

O
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Table V.D. Sodium Lauryl Sulfates Survival
data for 48-h Daphnia bioassay.

Concentration
(ng/1)

0.00

3.625

7.25

14.5

29.0

57.81

Survivorship

A
B

A
B

A
B

A
B

A
B

A
B

Day

10
10
10
10
10
10
10
10
10
10
10
10

0 Day 2

10
10
8
10
4
9
0
0

0
0

0
0

O

AR30I2I7
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CD Table VILA. Background i 7-day fish larva* bioassay survival
and growth data.

Ave, Ave.
Body Body

Concentration Survivorship Ht. Length
(%) Hep Day 0 Day 7 (ig) (na)

Control A 10 5 0.2825 7.43
B 10 8 0,2800 6.44

60 A 10 2 0.1800 6.84
B 10 3 0.3167 7.49

70 A 10 3 0.3367 7,38
B 10 4 0,2950 7.26

80 A. 10 4 0.2350 6.92
B 10 7 0.2071 6.64

90 A 10 3 0,3100 7,04
B 10 5 0.2980 7,26

100 A 10 6 0,1650 7,52
B 10 S 0,4260 6,69

O
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Table VII,B. Airstrippers 7-day fish larvae bioassay survival
and growth data.

Concentration
(%)

Control

60

70

80

90

100

Rep

A
B

A
B

A
B

A
B

A
B

A
B

. , Ave.
BodySurvivorship wt.

Day 0 Day 7 (ng)

10
10
10
10
10
10
10
10
10
10
10
10

8 1
9 1

10 i
9 1

6 I
8 1

7 1
6 1

7 1
8 1

8 (
7 i

1.2425
1.2411
1.2440
1.2511
1.2700
1.2462
1.2257
1.2650
1.3228
1.2888

1.2975
1.2757

Ave.
Body
Length
(an)

7.43
7.15
7.23
7.11
7,12
7.33
7,02
7,04
7,48
7.26
7.33
7.19

AR30I220



Table VII.C. West Swamp! 7-day fish larvae bioassay survival
and growth data.

Ave, Ave.
Body Body

Concentration Survivorship Ht. Length
(%) Rep Day 0 Day 7 (ig) (mm)

Control A 10 8 0.5143 8.59
B 10 10 0,4100 8,01

60 A 10 7 0.3971 7.94
B 10 7 0.3871 7.79

70 A 10 9 0,4644 7.92
B 10 9 0,4211 7.83

80 A 10 9 0,4500 7.79
B 10 9 0,4478 8,18

90 A 10 8 0.4538 7.90
~ B 10 9 0.4633 7.86

100 A 10 8 0.4338 7,98
B 10 9 0.4144 7.81

.AR30I22I



Table VII.D. Sodium Lauryl Sulfates 7-day fish larvae bioassay
survival and growth data.

Ave. Ave.
Body Body

Concentration survivorship Wt, Length
(ng/1) Rep Day 0 Day 7 (ng) (in)

Control A 10 9 0.1091 6.16
B 10 8 0.1025 6.10

0,01 A 11 9 0.1433 6.57
B 13 10 0.1250 6.44

0.05 A 15 12 .1458 6.53
B 12 , B .1175 6.27

0.10 A 12 9 .1522 6.83
B 10 6 .1540 6.55

0.5 A H n .1582 6.77
B 12 5 .1280 6.32

1,0 A 11 8 0.1612 6,78
B 11 9 0.1767 6,83

0
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APPENDIX S

SEDIMENT TOXICITV BIOASSAY REPORT
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EXECUTIVE SUMMARY

Two laboratory bioassaye were performed on six potentially
toxic soil saiples, one control coll laiple and on dilution water
to determine leaehate effects on lurvival and reproduction of
Diphuit Mf/at, A liquid-phase elutriate test determined acute
toxicity to new born daphniids during a 48-h exposure. No
toxicity was observed. A solid-phase sediient test Measured
survival and reproduction during en initial 48-h period) followed
by an additional exposure for eifht days. Agile, no acute
toxicity was observed. Significant statistical effects on repro-
duction were observed during the full exposure period. Nhea COB-
pared with the control soil saiple (site 6), daphniids exposed to
soils froi site 1 (ditch in vicinity of railroad coipressed gas
tanks)i site 3 (west swaap/pond), and site 7 (area of elevated

s~\ DOT levels) had lower reproduction. When compared with the di-
lution water control, sites 1 and 3 had an impact on daphniid
reproduction.

O
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INTRODUCTION

The second series of soil-leachata bioessayi on the Tyson
Site soil lasplei consisted of exposing Paphaii atgttt to soil
leachate or to direct contact with soil* iawersed in dilution
water. These tests followed protocols described in Nebeker et
al. (1984).

The protocols were Bodifled with the approval of Dr. Alien
Nebeker, of the BPA Corvallis Environmental Research Laboratory
(telephone conversation on 5 Hay 1987). These •edifications are
described below.

O
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METHODS

The bioessays consisted of three separate tests with Daphaia
tagaa following protocols froa Nebeker et al. (1984):
1) Liquid phase elutriate (p. 620);
2) Solid phase sediaent and water beaker test (p. 621);
3) Daphnia magna life cycle test (p. 622).
The two tests described in protocols 2 end 3 were coabined. The
results on survival of 5-day old daphniids were obtained at the
end of the first 48 h (protocol 2). These aniaals were then
returned to the culture vessels with soils and the test run for
an additional B days, thus equaling the 10-day period required in
protocol 3. This Bodification was approved by A. Nebeker.

Bioessays were performed on seven soil saiples and a river
water control:

SaBple No.

1
2
3
4
8
6

7

8

Description

Ditch in vicinity of railroad coapressed
Air stripper discharge ditch
Nest swamp/Pond
Ditch near signal tower
Ditch draining western end of site
Ditch approximately one-half Bile west of
site boundary, (Control)
Area of elevated DOT levels found during
investigations
Schuylkill River water

gas tanks

western

previous

All test soil tuples and the river water control were run
in triplicate jars for replication. The dilution water was col-
lected fro* the Schuylkill River near Valley Forge (Betzwood
Bridge boat launch) on two separate dates, 6 and 8 Nay. This
water wss filtered through a Whatman No. 4 filter prior to use to
ellBinate animals that Bight •, affect the daphnilds, such as
predatory copepods.
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The Daphnia aagna used in the tests were obtained from a
culture maintained for several years in our laboratory, and
originally obtained from EPA's Duluth, Minnesota Environmental
Research Laboratory. The animals were acclimated for five days
in Schuylkill River water prior to obtaining test animals. They
were fed Anklatrodaama faloatua that was cultured on ASM medium,
with vitamin additions, following Qoulden et al. (1982).

All glassware was acid washed (SOU HC1) for 30 min, acetone
rinsed, end then rinsed several times in distilled water, fol-
lowed by several Milli-Q water rinses, prior to use.

A. Liquid phase elutriate test.
For this test, the leachate was prepared from 350-il soil

samples in 1400 ml of dilution wstsr in one-gallon Jen, The
samples were then vigorously shaken on an extractor similar to
the design published in ASTM Designation: D 3987--8S. Samples
were allowed to stand overnight and were then centrifuged in
Nalgene bottlea at 15,000 rpm for 30 min (as recommended by A.
Nebeker). The centrifuged sample leechate was then added to each
of three 250-ml beakers (200 ml each) for each soil and river
water sample. Acclimated adult animals were isolated in beakers
with clean water and food the evening prior to beginning the
test. The next morning, neonates were separated from these
beskers for the test. Ten Daphnia neonates were placed in each
beaker. After 48 h, all survivors were counted. Chemical tests
(oxygen, pH, alkalinity, conductivity) and temperature were re-
corded in one beaker per substance. There was no diminution in
oxygen during the first 24 h, so no aerstlon was necessary.

B. Solid phase sediment and water beaker taai/Daphnia tagnt
life-cycle test.
Three replicate vessels were maintained for each soil

sample. The vessels consisted of 4-L wide-mouth Jars (soda ash
wide mouth jars, as per suggestion of A. Nebeker). Five hundred
milliliters of sample soil was first placed in each vessel, and
then 2500 ml of Schuylkill water wai gently poured fn'ld ijacj)

HR30I230



>. vessel. The sediment in these jars was allowed to settle for
three days prior to beginning the test. We had found in a
preliminary test that theae vessels would remain very turbid for
two to three days after the aoil was added. A. Nebeker proposed
the procedure followed here.

Prior to starting the test, each vessel warn aerated for 30
min with glass tipped airlines and aeration continued throughout
the test. Algae was added to each vessel every other day, at a
concentration of 40,000 cells/ml of AnkiatrodeiMtii, This food
and concentration was approved in conversation with A. Nebeker.
The cultures were maintained in a 20°C room with low-light levels
and a photoperiod of 16 h light, 8 h dark.

After 48 h, all surviving adulta were counted in saoh
vessel. The animals were thereafter left undisturbed, except for
feeding, and water chemistry end temperature analysis, for eight
days. At the end of the full 10 days, the water in each bottle
was poured through a 120-um seih screen to retain the animals,

Q and these were then transferred to a jar with foraalin preser-
vative and stored until counts could be Bade, The animals in
each bottle were counted under a microscope.

The resulting data for population size was analyzed by a
one-way Analysis of Variance (ANOVA) with linear contrasts using
the LMOLR program of SYSTAT, Version 3 developed for personal
computers. Homogeneity of group variances was determined by
Bertlett's test (Wilkinson, 1986), and by the F(max) test de-
scribed in Sokal and Rohlf (1981). All results for survival and
total number of animals after 10 days for each soil sample was
contrasted against the control soil sample and against river
water. To establish the level of alpha in thia linear contrast,
we used Bonferonni's procedure (Wilkinson, 1986), the original
alpha of 0.05, was divided by the number of planned comparisons
(k) to give a new alpha value for distinguishing significant
effects.

O



CD RESULTS

Physical and chemical data on all cultures ere listed in
Tables 1 and 2. No serious deviations occurred except for low
dissolved oxygen values in soil sample I 2, The low values do
not appear to have affected the test animals.

The results for neonate survival during 48 h, Test 1, are
given in Table 3. No deaths were observed in the soil leachate
samples.

The results for 4B-h survivorship of the five-day-old
daphniids are given in Table 4. Only one death occurred, in one
of the control replicates (sample 6).

The data for adult survivorship after 10 days, and reproduc-
tion, as indicated by the total number of animals present in each
bottle after 10 days, are given in Table 4. Significant differ-
ences in adult survival (P > 0.918) after 10 days were not ob-
served among the veasels containing the array of sediment
samples.

Significant differences were observed (P = 0.000) among
total animals in sample vessels at the end of 10 days as compared
with the control soil sample veasels (Table 4). Soil samples 1,
3 and 7 had significantly fewer animals than did the control (•
6) veasels. Soil sample *4 shows a difference (i.e., P s 0.012),
but if we ere to be conserva'tive about the number of contrasts to
be made in this ANOVA, as recommended in all multiple compar-
isons, and uae Bonferroni's method end divide a - 0.05 (our
normal level of significance) by the number of planned com-
parison! (k =7), then we should accept no P value greater than
0.007. Thus, sample * 4 total number of animals would not be
accepted as different from the control populations.

Significant differences in total number of animals in
vessels were also found when the linear contrast wss with the
results for the river water vessels. These results were planned
only for the samples that were significsnt in the soil compari-
sons, i.e., only compsrisons among samples 1, 3 and 7 were"
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Table 3. Survivorship data for 48 hours liquid
phase elutriate test of seven sediment
samples and dilution water.

Number alive

Site * 0 hours 24 hours 48 hours

la 10 10 10
b 10 10 10
c 10 10 10

2a 10 10 10
b 10 10 10
c 10 10 10

3a 10 10 10
b 10 10 10
c 10 10 10

4a 10 10 10
b 10 10 10
c 10 10 10

5a 10 10 10
b 10 10 10
c 10 10 10

6a 10 10 10
b 10 10 10
c 10 10 10

7a 10 10 10
b 10 10 10
c 10 10 10

Sa 10 10 10
b 10 10 10
c 10 10 10
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Thus, to obtain the level of signifcsnce we divide 0.05 by k = 3.
Any P < 0.016 would be considered as signifying an impact. Thsse
P values are given in Tsble 5. Only soil samples 1 and 3 are
different from the river water control; sample 7 is not.

It should be apparent that this difference in contrasts be-
tween the sediment control and the river water control result be-
cause the sediment control vessels had more animals at the end of
the 10-day period. This may result from nutrisnts (nitrogen and
phosphorus) present in the soil control, stimulating the growth
of algae during the test.

•O

o
10 M30I237



O

LITERATURE CITED

American Society for Testing and Materials. (ASTM). D 3987-8S.
Standard test method for shake extraction of solid waste
with water. Amer. Soc. Test. Hater.

Ooulden, C.B., R.H. Comotto, J.A. Hendrickson, t. Uornig, and
K.L. Johnson. 1982. Procedures and recommendations for the
culture and use of Daphnia in bioaaaay studies. Pages 139-
160 in Pearson, J.O., R. B. foster, and N. B. Bishop, eds.
Aquatic Toxicology Hazard Assessment! Sth Conference, ASTN
STP766. Amer. Soc. Test. Hater.

Nebeker, A.V., N.A. Cairns, J.H. Oakatattar, K.H. Hallueg, Q,$.
Schuytema and D.F. Krawczyk. 1984. Biological methods for
determining toxicity of contaminated freshwater sediments to
invertebratea. Bnviron. Toxicol. Chem. 3:617-630.

Sokal, R.R. and F.J. Rohlf. 1981. Biometry. W.H, Freeman and
Company. San Francisco.

Hilkinson, 1. 1986. SYSTAT, The system for statistics. SYSTAT,
Inc.

o
11 AR30I238



1

C

O

AR34I239



APPENDIX T

ANALYTICAL VALIDATION REVIEWS

O

, .I"*"*,u



n

TYSONS SITE
QUALITY ASSURANCE REVIEW

C
28 July 1987

Environmental Resources Management, Inc.
999 West Chester Pike

West Chester, Pennsylvania 19382

Pile 272-11

O

AR30I2M1



Tysons Site
Quality Assurance Review

The following quality assurance report is based upon a review of
the data generated for the following samples which are selected
solid samples from the seep area, hillside area, railroad area,
and the wetlands/floodplain area. Only the following samples
are included in this review.

ERH Sample | Lancaster Sample II

SS011 1081255
SS013 1081257
SS017 1082289
SS020 1082295
SS022 1082297
SS038 1084412
SS041 1084414

~ SS043 1084417
CJ SS058 1085741

SS059 1085742
SS060 ' 1085743
SS066 1087880
SS067 1087878

This review was performed in accordance with the National
Functional Guidelines for Evaluating organic and inorganic
Analyses (USEPA).
1.0 Organic Data

1.1 Introduction
The organic analyses of 13 soil samples were performed by
Lancaster Laboratories of Lancaster, Pennsylvania, These samples
were analyzed using EPA methodologies for the volatile target
compound list (TCL) and 1 additional volatile compound plus up to
15 library searches for extraneous chromatographic peaks,
acid/base/neutral TCL plus up to 25 library searches for
extraneous chromatographic peaks and priority pollutant
pesticides/ PCBs. The findings offered in this report are based
upon a detailed review of all available documentation of sample
data, holding times, blank results, surrogate and matrix spike
recoveries, evaluation of GC' results, target compound matching

U quality, instrument tuning, calibrations, quantitation of
positive results, and tentatively identified compounds.



In general, the organic analyses of the aforementioned soil
samples were performed acceptably with the exception of a few
minor problems requiring several qualifying statements,

1.2 Qualifiers

Due to the low level presence of acetone, 2-butanone,
carbon disulfide, methylene chloride, chloroform,
toluene, di-n-butyl phthalate, and bis (2-ethylhexyl)
phthalate in field and/or laboratory blanks, the
presence of these compounds in the following samples is
qualitatively questionable, This has been indicated
with a "B" next to these reported results on the
attached sample data summary.

Samples with Questionable Results
acetone All positive sample results
2-butanone SS038,SS041, SS060, and SS067
carbon disulfide SS038
methylene chloride All positive sample results
chloroform SS066
toluene SS017, SS038, SS058, and SS059
di-n-butyl phthalate SS011, SS038, SS058 and SS059
bis(2-ethylhexyl)
phthalate SS038

The r e p o r t e d presence of 3-nitroaniline and
4 - c h l o r o a n i l i n e i n s a m p l e S S 0 1 7 a n d
N-nitrosodiphenylamine in sample SS058 was incorrectly
identified by the laboratory. The mass spectra
submitted for these identification revealed poor
matches to the above mentioned target compounds, The
laboratory manager was contacted and agrees with the
reviewer's assessment. Accordingly, these results have
been deleted from the sample data summary,

Due to a laboratory transcription error aldrin was
reported in samples SS038 and SS041, the laboratory
apparently meant to report gamma-BHC (lindane) in both
of these samples. However, these corrected results for
gamma-BHC are still questionable since the method of
analysis is based upon a single peak response of dual
GC columns, This method can easily generate
artifactual results due to random chromatographic
interferences particularly for early eluting compounds
like gamma-GHC. In addition, for both of these results
the signal peak response on the confirmation column
fell outside a 3-sigma retention time window,

TH



Furthermore, the peak that both of the identifications
were based upon (on the primary column) was also
present on a field blank chromatogram. These results
for lindane have been designated suspected unreliable
"S" on the sample data summary,
The presence of 4,4'-DDT in sample SS011, 4,4'-DDD
and 4,4'-DDE in sample SS067 have been confirmed by
GC/MS. In addition, several other low level results
for 4,4'-DDT and 4,4'-DDD were identified by a single
peak response on dual GC columns. These low level
pesticide results would ordinarily be considered
suspect; however, in this case they are strongly
supported by the high level results confirmed by GC/MS
in other samples obtained from the floodplains

Due to an obvious laboratory quantitation error, the
reported concentration of 20 ug/1 for tetrachloroethene
in sample SS038 is incorrect. The laboratory did not
take into account a dilution factor of 10 in the final
quantitation which brings the corrected concentration
to 200 ug/L for this result, The sample data summary

,,.. has been modified to reflect this change,

The positive results and/or detection limits for all
BNA compounds in samples SS017 and SS043 may be higher
than reported since the laboratory reported data based
upon a reextraction which was performed 51 and 40 days
(respectively) beyond the holding time prior to
extraction of 10 days after sample receipt. Therefore
the positive results for BNA compounds in sample SS017
have been flagged with "J" on the sample data summary.
It should be noted that the effect of excessive holding
time for extractable analyses is most pronounced for
the acid and base compounds.

Although the laboratory, has reported the presence of
benzo (b) fluoranthene in samples SS013, SS020, SS022
SS038 and SS058 the reviewer has appropriately placed
these identifications under benzo (b and/or k)
fluoranthene on the sample data summary. This is
because under some circumstances these spectrally
identical isomers can be resolved chromatographically.
In this case, for the analyses performed, identical
retention times were obtained for both the laboratory
standards and the samples that have positive results
for these compounds.

, , - Due to a sample matrix problem for sample SS013,
w 4-methylphenol was not detected in the automated ion



search, However, examination of the tentatively
identified compounds revealed a acceptable mass
spectrum of 4-methylphenol at the appropriate retention
time relative to the continuing calibration standard.
The reviewer has quantitated this compound using the
appropriate response factor and added this
identification to the sample data summary,
The reported detection limits for 3-nitroaniline and
4-nitroaniline in samples SS066 and SS067 are
unreliable and may be substantially higher than
reported. This is because examination of the
associated 50 ppb continuing calibration standard
revealed response factors for these compounds of less
than 0.05. Response factors such as these indicate a
lack of sensitivity for these compounds. Accordingly a
valid detection limit cannot be estimated.
Tentatively identified compounds of confident matching
quality which are not suspected artifacts/lab
contaminants are presented on the last few pages of the
sample data summary. In particular, the presence of

^ 4,4'-DDT, 4,4'-ODD, and 4,4'-DDE were confirmed by
I^J GC/MS as tentatively identified compounds.

2.0 Inorganic Data
2.1 Introduction
The inorganic analyses of 13 soil samples were performed by
Lancaster Laboratories. These samples were analyzed using EPA
approved methodologies for Task I and II metals. The findings
offered in this report are based upon a detailed review of all
available documentation of sample data, holding times, blank
results matrix spike recoveries, quantitation of positive
results, calibrations and detection limits.
In general, the inorganic analyses were performed acceptably with
the exception of a few minor problems requiring several
qualifying statements;
2.2 Qualifiers

Due to the low level presence of arsenic, selenium,
thallium, vanadium and tin in field and/or laboratory
blanks, the presence of these constituents in the
following samples is qualitatively questionable, This
has been indicated with a "B" next to the reported

, i results on the attached sample data summary.
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Constituent Samples with Questionable Results
arsenic SS011
selenium All positive sample results
thallium All positive sample results
vanadium SS067
tin All positive sample results

Several trace level results for aluminum, beryllium,
cadmium, manganese and mercury, silver have been
designated not valid "NV on the sample data summary.
Examination of the absorbance/concentration data for
the standards provided for these metals/metaloids
revealed the all valves which have been flagged with an
"NV" are below reliable instrument detection capability.
The following estimated detection limits for these
constituents correspond to the lowest concentration
detectable for a 0.003 absorbance. Below 0,003
absorbance an analyte signal is not discernable from
instrument "nois

Constituent Best Possible Detection Limit

beryllium 0.25 mg/kg
mercury 0.30 mg/kg
aluminum 10 mg/kg
cadmium 0.08 mg/kg
manganese 0.30 mg/kg
silver 0.18 mg/kg

It should be noted that these detection limits should be
converted to dry weight on an individual sample basis. For
example although the reported result for silver in sample SS067
(0.23 mg/kg) appears to be over the 0.18 mg/kg detection limit,
it is actually 0.06 mg/kg before dry weight correction and has
accordingly be flagged with an "NV".

The reported results for copper in samples SS058,
SS059, and SS060 cannot be quantitatively verified
since a continuing calibration standard which measures
instrument stability was not analyzed with these
samples.
Inorganic data could not be fully verified to the
extent that is normally possible because "raw data"
consisted of copies of analysts notebook pages and not
instrument printouts.



3.0 summary
The attached quality assurance has stated several qualifying
statements. It is recommended that this data package be utilized
only with these qualifiers. Please see the accompanying support
documentation for specifies on the review.

Report prepared by Rock 3. Vitale__________ Date______
QA/QC Manager
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TYSON'S SITE
QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review of
the data generated for the samples presented on Table 1,

This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEPA).

1.0 Organic Data

1.1 Introduction
The organic analysis of 31 Aqueous samples and 16 solid samples
were analyzed using EPA's Contract Laboratory Program (CLP)
protocols. The majority were analyzed for volatile priority
pollutant/hazardous substance list compounds and one additional
volatile compound (1,2,3-trichloropropane), and acid/base/neutral
extractable priority pollutant/hazardous substance list
compounds. Library searches were conducted for extraneous
chromatographic peaks. Several samples were also analyzed for
pesticides/PCBs. The findings offered in this report are based
upon a detailed review of all available documentation of sample
data, holding times, blank results, surrogate and matrix spike
recoveries, evaluation of GC results, target compound matching
quality, instrument tuning, calibrations/quantitation, and
tentatively identified compounds.

In general, the organic analysis of the aforementioned samples
was performed acceptably with the exception of a few problems
requiring several qualifying statement?,

1.2 Qualifiers

Due to the low level presence of methylene chloride,
acetone, 2-butanone, toluene, chloroform, benzene,
bis(2-ethylhexylIphthalate, di-n-butyl phthalate and
butylbenzyl phthalate. In trip and/or laboratory blanks,
the presence in the following samples is qualitatively
questionable. This has been indicated with a "B" on the
sample data tables,



TABLE 1

SAMPLES AND PARAMETERS ANALYZED

ERH Sample ________Parameters______

BA-001C VOAs, BNA, Pest/PCBs, Metals
BA-002C VOAs, BNA, Pest/PCBs, Metals
BA-003C VOAs, BNA, Pest/PCBs, Metals
BA-004C VOAs, BNA, Pest/PCBs, Metals
BA-005C VOAs, BNA, Pest/PCBs, Metals
BA-006C VOAs, BNA, Pest/PCBs, Metals
BA-007C VOAs, BNA, Pest/PCBs, Metals
BA-008C VOAs, BNA, Pest/PCBs, Metals
BA-009 VOAs, BNA, Pest/PCBs, Metals
BA-0010 VOAs, BNA, Pest/PCBs, Metals
BA-0011 VOAs, BNA, Pest/PCBs, Metals
BA-0012 VOAs, BNA, Pest/PCBs, Metals
BA-0013 VOAs, BNA, Pest/PCBs, Metals
BA-0014 VOAs, BNA, Pest/PCBs, Metals
BA-0015 VOAs, BNA, Pest/PCBs, Metals
Station A (April 87) VOAs Only
Station B (April 87) VOAs Only
Station C (April 87) VOAs Only
Station D (April 87) VOAs Only
Station E (April 87) VOAs Only
Station F (April 87) VOAs Only
Station G (April 87) VOAs, bilA, Pest/PCBs, Metals
Station H (April 87) VOAs, BNA, Pest/PCBs, Metals
Station I (April 87) VOAs Only
Station J (April 87) VOAs Only
Station K (April 87) VOAs, BNA, Pest/PCBs, Metals
BA-001S VOAS, BNA, Pest/PCBs, Metals, TOC,

and Grainsize
BA-002S VOAs, BNA, Pest/PCBs, Metals, TOC,

and Grainsize
BA-003S VOAS, BNA, Pest/PCBs, Metals, TOC,

and Grainsize
BA-004S VOAs, BNA, Pest/PCBs, Metals, TOC,

and Grainsize
BA-005S VOAs, BNA, Pest/PCBs, Metals, TOC,

and Grainsize
BA-006S VOAs, BNA, Pest/PCBs, Metals, TOC,

and Grainsize
BA-007S VOAS, BNA, Pest/PCBs, Metals, TOC,

and Grainsize



TABLE 1
(continued)

ERH Sample _______Parameters_________
FP-001 VOAs, BNAs, and Pest/PCBs
FP-002 VOAs, BNAs, and Pest/PCBs
FP-003 VOAs, BNAs, and Pest/PCBs
FP-004 VOAs, BNAs, and Pest/PCBs
FP-005 TOC Only
FP-006 TOC Only
FP-007 TOC Only
FP-008 TOC Only
FP-009 TOC Only
Weir 14 (TR 1475) VOAs, BNAs, Pest/PCBs and Metals
Stripper Effuent (TR 1479) VOAs, BNA, and Pest/PCBs
Stripper Influent (TR 1478) VOAs, BNA, and Pest/PCBs
Weir 14 (TR 1482) VOAs, BNA, and Pest/PCBs

6
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••"> Compound Samples with Questionable Results

methylene chloride All positive sample results
acetone All positive sample results
toluene BA-005S
benzene BA-002S
chloroform BA-001C, BA-003C, BA-004C, and

BA-007C
bis(2-ethylhexyl)phthalate BA-010, BA-014, and Weir «4 (TR1475)
di-n-butyl phthalate BA-007S
butylbenzyl phthalate BA-003C

Many results for acetone from samples obtained from the
floodplain have been designated "NV" not valid on the sample
data tables. Acetone was used as a field decontamination
solvent. As such any results for acetone cannot be
considered a valid indication that the compound is
indigenous to samples.

4,4'-DDD and related compounds (4,4'-DDT and 4,4'-DDE) were
confirmed by GC/MS for several samples taken from the
floodplain area. Other low-level results were identified
only by gas chromatography on dual GC columns, In itself
the GC identifications cannot be considered confident.

(*"} However, since GC/MS confirmations were obtained, the GC
*~/ results were evaluated in detail and should be considered

confident for establishing the extent of contamination.

The reported result for beta-BHC in the solid sample Weir 14
(TR 1475) cannot be considered confident and has been to
designated "NC" in the sample data tables, This compound
has not be confirmed by GC/MS, Therefore, it was Identified
only by a single peak response and dual GC columns. The
method of analysis by GC is susceptible to false positives
due to random chromatographic interferences particularly for
early elating compounds like beta-BHC,

The laboratory did not report the trace levels of PCB 1254
which are confidently present in samples FP004 at an
estimated concentration of 0.042 mg/kg and FP001 at an
estimated concentration of 0,048 mg/kg, Examination of the
GC chromatogram for these samples revealed the
characteristic multi-peak response that is indicative of
PCBs, Enough information (extraction weights, volumes,
etc.) were present for the reviewer to quantitate these
results. The laboratory has been requested to resubmit the
analysis report forms for these results. The sample data
table has been modified to reflect these additions,

LJ
1-3
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Due to a laboratory software problem all results reported
with a "J" (under the quantitation limit) were reported as
positive on the "as received" analysis report form but not
detected on the "dry weight basis" analysis report form,
The reviewer has manually dry weight corrected these results
and incorporated them into the sample data tables, The
laboratory has been requested to rectify this problem.

The reported detection limit for 2-butanone is unreliable
and may be substantially higher than reported in samples
Weir H (TR 1475), stripper effluent (TR 1479), stripper
influent (TR 1478) and Weir H (TR 1482). This is because
examination of the associated calibration standards revealed
response factors for 2-butanone that were less than 0.05,
Response factors such as these Indicate a lack of
sensitivity for this compound,

The reported detection limits for benzidlne, 3-nltroaniline,
and 4-nitroaniline are unreliable and may be substantially
higher than reported for samples FP-001, through FP-009, and
BA-001C through BA-015. The associated calibration standard
has unacceptable response factors (less than 0.05) for these
compounds.
It should be noted that the analyses of total organic carbon
(TOC) does not provide an indication of the presence of
volatile organic compounds, With the analytical method that
is used to analyze TOC, the sample is purged with nitrogen
to l i b e r a t e all i n o r g a n i c s p e c i e s of c a r b o n
(i.e., biocarbonates). During this purging, light volatile
organic compounds are also liberated, Therefore, the
parameter "total" organic carbon cannot be considered an
absolute.

Tentatively identified compounds of confident mass spectral
matching quality which are not suspected/demonstrated
laboratory artifact/contaminants are presented on'the
attached sample data tables,

1-4
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SECTION 2

INORGANIC DATA

2.1 Introduction
The inorganic analyses of 3 aqueous samples and 11 solid samples
were performed by Lancaster Laboratories, The analysis of one
solid sample was performed by CompuChera Laboratories of Research
Triangle Park, North Carolina, These samples were analyzed using
EPA approved methodologies for Task I and II metals, The
findings offered in this report are based upon a detailed review
of all available documentation of sample data, holding times,
blank results, matrix spike recoveries, quantitation of positive
results, calibration and detection limits.

The inorganic analysis was performed acceptably with the
exception of a few minor problem requiring several qualifying
statements.

2.2 Qualifiers——— _______
- Due to the presence of zinc and cadmium in several

laboratory and/or trip blanks, the presence of these
constituents in the following samples is qualitatively
questionable. This has been indicated with a "B" on the
sample data tables.

Many trace level results were reported in samples (and
blanks) by the laboratory at concentrations substantially
below those demonstrated by available instrumentation.
Examination of the absorbance .values provided for the
calibration standards revealed that concentrations which
correspond to absorbance values substantially below 0,003
were in some cases reported as positive results. Absorbance
measurements below this (0.003) cannot be discerned from
"instrument noise". Concentrations which have been reported
in samples deemed to be below these instrument detection
limits have been removed from the sample data tables.
Furthermore, concentrations reported in blanks below these
instrument detection limits were not used to question
results clearly above demonstrated instrument sensitivity.

U
2-1
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/-N, Listed below are the best achievable detection limits which
correspond to 0,003 absorbance:

Constituent , Beat Achievable Detection Limit

aluminum 100 ug/1
antimony 10 ug/1
arsenic 11 ug/1
barium 100 ug/1
beryllium 10 ug/1
cadmium 3 ug/1
chromium' 10 ug/1
cobalt 20 ug/1
copper 30 ug/1
iron 40 ug/1
lead 10 ug/1
manganese 10 ug/1
mercury 0,6 ug/1
nickel 40 ug/1
selenium 10 ug/1
silver 15 ug/1
thallium 15 ug/1
tin 300 ug/1
vanadium 100 ug/1
zinc 10 ug/1

O The reported concentrations of iron in samples BA-001C
through BA-015 should be considered estimated. Poor
laboratory duplicate precision was reported for iron in the
laboratory duplicate analysis for the soil matrix, A "J"
has been placed next to these results for iron on the sample
data tables,
The actual detection limits for selenium may be slightly
higher than reported for samples BA-001C through BA-015. A
low recovery was obtained for the matrix spike constituent
selenium in the solid matrix associated with these samples,

The actual detection limit for selenium in the Weir #4 (TR
1475) may be substantially higher than reported due to a
zero matrix spike recovery for this constituent,

The actual concentrations of arsenic, barium, and lead in
sample Weir 14 (TR 1475) may be higher than reported. Poor
matrix spike recoveries were obtained for these constituents
for the solid matrix. This has been indicated with a "J" on
the sample data tables,

The reported concentrations of copper, magnesium and
vanadium in sample Weir 14 (TR 1475) should be considered

2-2
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O ?* ft-h Exa?i"a,tri°n of the ICP serial dilution resulted
^ in h.fj»h Percent differences for the aforementioned

constituents, This has been designated with a "J" next to
these results on the sample data tables,

O

o
2-3
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SECTION 3

SUMMARY

The attached quality assurance review has identified several
aspects of the analytical data that have required qualifying
statements. A detailed support documentation contains specific
details on this quality assurance review,

0

Date'
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TYSON'S SITE
SOIL SAMPLE RESULTS

TENTATIVE IDENTIFIED COMPOUND
(concanlallon In mo/kg ,dry wt, basis)

SAMPLE WEIR #4
TRAmCREPORT 1475
DATE SAMPLED 6/17/67

VOLATILE COMPOUNDS

1-Propone 0.024

SEMIVOLATILE COMPOUNDS

Hexattecanolcadd 0,40 J
Aliphatic hydrocarbon 62
Total unknowns 16.3 J

APPROVED FOR
RELEASE BY

QUALITY .ASSURANCE

ATE

U
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TVSON'S SITE
FLOODPLAIN SOIL SAMPLE RESULTS

HSL ORGANIC COMPOUNDS
(concenlatlon In mg/kg ,dry wt, basis)

SAMPLE WEIR #4
TRAFFIC REPORT* 1476
DATE SAMPLE 6/17/67
_____Volatile________

Methylene Chloride 0.260 B
Acetone 0.066 B
Chloroform 0.011 J

___Semi-volatile____
1,2-Dlchlorobenzene 0.100 J
1,4-Dlohlorobenrene 0.100 J
1,2,4-Trlchlorobenzene 0.170 J
Phenanthrene 0.300 J
Fluoranthene 0.460 J
Pyrene 0.530 J
Benzo (a) anthracene 0.320 J
bls(2-elhylhexyl) phlhalate 0.260 B

OChrysene 0.370 J
Benzo (b) fluoranlhene 0.290 J
Benzo(k)fluoranthene 0.270 J
Benzo (a) pyrene 0.320 J
Indeno (1,2,3-cd) pyrene 0.170 J

PCB's and Pesticides
Beta-BHC 0,031 NC
4,4'-DDE 0.079
4,4'-DDD 0.22

Qualifier Codes!________
Ji This result should be considered a quantitative estimate.
B: This result Is of questionable qualitative significance since this compound was detected In

blanks(s) at similar concentrations.
NC: This result cannot be considered confident.

APPROVED FOR
RELEASE BY

QUALITY ASSUBAMCE
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TYSON'S SITE
FLOODPLAIN AREA BOIL RESULTS

H9L OROANIC COMPOUNDS
MARCH, 1987 (ppm.dry wt, bull)

FP-001

VolitIK

,2,3-Trlchloropropini
Mithyltn* Chlorlda
Aetton*
,1,1-Trlohloro»thin»
fatrtehloroathin*
rokMna
foUl xyMna*
ithyiiaflzana
Trlehlorilh«n»

Saml-velilll*
4iphthiltiw
2-Mtthylniphthalan*
Aeaniphthyiina
Dlbanzofuran
AoaniphlhMW
Fluortnt
1,2,4-Trlohloretxnxani
Phaninthnini
Anthranrw
:luoranlh(ni
}yr«na
linzo (i) anthricins
ChryiatM
3»nzo (b) fluonnthtne
9«nzo (t) pyran*
nd»no (1,2,3-cd) pyr«n«
9«nzo (ghl) parylani
Dlbinzo(ih)inthriein«

PCB'i and Paitleldu
PCB-1254
PCB-1260

0.040
0,061 B
0.087 B
0.077
0,005
0.013
0.009

0,007

0,67
0,06
0,27 J
0,43 J
0,27 J

0,96
0,30 J
1,06
0.96
0,50 J
0,61
1,44
0.43 J

0,27 J

0,046 J

FP-OOZ

0,034 B

0,023

0,022

0,64
0,41 J

0.54

0.72

3.67
1.09
4.66
5,01
3,34
3,03
4,61
2.62
1,40
1,49

FP-003

0,037
0,056 B
0,032 B
0,030
0.018
0.110
0,022
0,007 J

0.64

0,32
0,48

0,14 J
0,16 J

FP-004

0,037
0,016 B
0,010 B
0,049
0,005
0,014

0.33 J
0.50 J

0.50 J
0,50 J

0.50 J
0,56

0.33 J

0,042 J

Quilltl«rCix)«r
J: Thii fNull ilwuld b* conild«r*d a quantitative Mllmat*.
B: This rwult Ii of qu«llonibl« quilltatlv* lignite* line* this eompund wu d*t*ot*d In

blinki(i) at ilmllar eonc*ntrilloni,

F" APPROVED FOR
RELEASE DY

Q QUALITY ASSURANCE
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n

O

--.{-_i-.-i--_-___i f f

iiiiiiif.ififiCifii f i

52S88SSS?i5i2SSii?8 S S

f f }
f

__*!_-_{i-Si*i_*_ff i i

- „ „ s_ff.i__iii_.-<***- is
f

BO

gg tiiittiitititiitttt I i
d d

iii

0



c

G

mows SITE
FLOODPLAIN AREA SED WENT SAMPLE RESULTS

irmvwic CONSTITUENTS
(concantrallon In mg% dry weight bull)

Sample Dturlpllon Wtlr «4
Trilllo report number 1475

CONSTITUENTS

Aluminum 7130
Arienlo to J
Barium 225 j
Beryllium 1,3
Calcium 2520
Chromium 31
Cobalt ig
Copper 71
Iron 18400
Lwl 65 J
Magneilum 1S50
Manganete 1060
Mercury 0 gg
Nickel 26
Vanadium 10 j
Zinc . 251

Percent Solldi 42

APPROVED FOR
RELEASE BY

QUALITY ASSURANCE
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TYSON'S SITE
QUALITY ASSURANCE REVIEW

24 July 1987

C

Environmental Resources Management* Inc.
999 Nest Chester Pike

Hest Chester, Pennsylvania 19362

O
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TABLE 1

8Mpl. i Lancaster Sample I,

BA-001 S 1160106
BA-002 S 1160107
BA-003 S 1160111
BA-004 S 1160112
BA-005 S 1160113

SiiSS I 11601"

o

o
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TABLE 2

METHODOLOGY SUMMARY

Analysis tor Moisture.
A well-mixed sample is placed in a weighed beaker and dried
to constant weight in an oven at 103 to 10SC. The decrease
in weight of the sample is the Moisture.

Analysis for Aluminum, Antiaony, Barium/ Beryllium. Cadmiua.
Chromilum, cobalt, coppers iron, Lead, Manganese, Nickel, silver.
Vanadium, Zinc, and Thallium in Soils.

The sample is prepared according to EPA SW 846, Method 3050.
The organic material is oxidized and the metals dissolved
with Nitric acid, Hydrogen Peroxide, and Hydrochloric acid.
The sample analyzed by Flame Atomic Absorption,

Analysis tor Arsenic and Selenium in Soils.
The sample is prepared by digestion with Nitric and Sulfuric
acids, The analysis is performed by Hydride Generation
Atomic Absorption.

Analysis for Mercury in Soils.

The sample is digested with Aquaregia and Potassium
Permanganate at 95°C, The analysis is performed by Cold
Vapor Atomic Absorption.

Analysis tor Total organic Carbon.
Following acidification, the sample is purged with nitrogen
to remove inorganic carbon. Persulfate is injected to
oxidize organic carbon to C02 which is detected by IR. 01
Model 700 TOC Analyzer is used.

Analysis for HSL Volatiles by GC/MS in Soil.
The volatiles in the sample are extracted with methanol.
The resulting extract is purged with Helium and the
volatiles are collected on a Tenax-Silica gel trap. The
trap is desorbed onto the GC column where components of the
sample are separated and then onto the mass spectrometer Eor
spectral evaluation.

AR30I272



Analysis for HSL Semi-Volatiles.
The sample is solvent extracted and the extract is analyzed
by GC/MS,

Analysis for HSL Pesticides.
Pesticides are extracted with a sonic prob and acetone-
nethelene chloride. The extract is exchanged with hexane,
concentrated and florisiled to minimize interferences.

Analysis for Particle Siie Mesh (Wet Seiving).
About 50 grams of sample is carefully weighted into a 250 rag
beaker. The sample is transferred to the desired stack of
sieves with as much water as needed to complete the transfer.
The insoluble particles are washed through the sieve is
transferred to tared 250 ml beakers using water to complete
the transfer, Beaders are dried in a lOOc oven and weighed.
The residue collected from each sieve is calculated as a
percentage of the original sample.

O
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TABLE 3

METHOD REFERENCES

Analysis Reference
Moisture EPA 600/4-79-020, Method 160.2
Aluminum EPA SW 846 2nd ed. 1964, Method 3050 Adapted
Antimony BPA SW 646 2nd ed. 1964, Method 7040
Arsenic EPA SW 846 2nd ed. 1984, Method 7061
Barium EPA SW 846 2nd ed. 1984, Method 7080
Beryllium EPA SW 846 2nd ed. 1964, Method 7090
Cadmium EPA SW 846 2nd ed, 1984, Method 7130
Chromium EPA SW 846 2nd ed. 1984, Method 7190
Cobalt EPA SW 846 2nd ed. 1984, Method 3050 Adapted
Copper EPA SW 846 2nd ed. 1984, Method 7210
Iron EPA SW 846 2nd ed. 1984, Method 7360
Lead EPA SW 846 2nd ed. 1984, Method 7420

O Manganese EPA SW 846 2nd ed. 1984, Method 7561
Mercury EPA SW 846 2nd ed. 1964, Method 7471
Nickel EPA SW 846 2nd ed. 1984, Method 7520
Selenium EPA SW 846 2nd ed. 1984, Method 7741
Silver EPA SW 846 2nd ed. 1984, Method 7760
Vanadium EPA SW 846 2nd ed. 1984, Method 3050 Adapted
Zinc EPA SW 846 2nd ed. 1964, Method 7950
Thallium EPA SW 846 2nd ed. 1984, Method 7840
Total Organic BPA 600/4-79-020, Method 415.2
Carbon

HSL Volatiles USAEPA Contract Lab.Program May, 1984, Revised
July, 1985. IFB WA85-J176, J177, J178.

HSL Semi-Volatiles USAEPA Contract Lab Program May, 1984 Revised
July, 1985. IFB WA85-J176, J177, J178.

HSL Pesticides USAEPA Contract Lab Program May, 1984, Revised
July, 1985. IFB WA85-J176, J177, J178.
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TYSONS1 SITE
QUALITY ASSURANCE KBVIEW

The following quality assurance report is based upon a review of
the data generated from the floodplain area sediment samples
presented on Table 1. A summary of the methods and method
references are presented on Table 2 and 3, respectively.
This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEAP).

1.0 Organic Data
1.1 Introduction

The organic analyses of 7 floodplain area sediment samples were
performed by Lancaster Laboratories of Lancaster, Pennsylvania.
these samples were analyzed using EPA methodologies for percent
moisture by weight, total organic carbon, particle size mesh (wet
serving), pH, target compound list (TCL) volatile compounds and,
additional compound, 1,2,3-trichloropropane, acid/base/neutral
extractable TCL compounds, tentatively identified compounds for

if*) the volatile and semivolatile fractions, and TCL pesticides/PCB's.
The findings offered in this report are based upon a detailed
review of all available documentation of sample data, holding
times, blank results, surrogate and matrix spike recoveries,
evaluation of GC results, target compound matching quality,
instrument tuning, calibration/quantitation and tentatively
identified compounds.

In general, the organic analyses of the aforementioned sediment
samples were performed acceptably with the exception of a few
problems requiring several qualifying statements.

1.2 Qualifiers

Due to the low level presence of methylene chloride,
benzene, toluene and di-n-butyl phthalate in a method or
trip blank, the presence of these compounds in the following
samples is qualitatively questionable. This has been
indicated with a MB" next to these reported results on the
attached sample data tables.

Samples with Questionable Results

methylene chloride All positive sample results
benzene BA-002S

{J toluene BA-005S
di-n-butyl phthalate BA-007S

Tkf
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The reported results for acetone in all samples should be
considered not valid (NV) due to the fact that acetone was
used as a decontamination solvent thus, the reported
concentrations of this compound cannot be considered
indigenous to any samples,
The concentration of 1 ,2,3-trichloropropane in samples
BA-001S, BA-002S, BA-003S, and BA-004S were reported on the
•as received* analysis report forms but not reported on the
•dry weight corrected" analysis report forms. The reviewer
has incorporated them into the sample data tables. The
laboratory has been informed of this error and is
resubmitting the "dry weight corrected" results for
1,2,3,-trichloropropane.
Due to a problem with the laboratory reporting software,
positive results reported as a "J" value on the "as
received" laboratory reporting forms were reported as "not
detected" on the "dry weight corrected" laboratory reporting
forms. The reviewer has dry weight corrected these results
and has incorporated them into the sample data tables. The
laboratory has been informed of this problem and is
attempting to correct the software programming.
For sample BA-006S the reconstructed ion chromatogram (RIC),
quantitation list nor the mass spectrum for chloroethane
were provided in the data. The laboratory has been made
aware of this and the RIC, quantitation list, and mass
spectrum have been requested,

For sample BA-003S, 4,4'-DDD was confirmed by a GC/MS
library search. In addition, several low level results for
DDD and related compounds (DDE and DOT) were identified in
other samples by dual column GC procedures. Due to the
GC/MS confirmation of DDD in sample BA-003S, the reported
results for DDD and related compounds identified by GC can
be used to establish the extent of contamination,
In sample BA-004S the laboratory neglected to report a
positive result for PCB-1254. Examination of the dual
column chromatograms revealed the unique multipeak pattern
for PCB 1254, Sufficient information was present which
enabled the reviewer to quantitate this result. This result
has been incorporated into the data tables.
In sample BA-005S the laboratory reported an incorrect
concentration of 300 mg/kg for PCB-1254. The corrected
result of 0.3 mg/kg has been incorporated into the sample
data table and the laboratory is resubmitting the corrected
result for this sample.
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The detection limits for alpha-BHC, gamma-BHC, b'Jta-BHC,
heptachlor, delta-BHC, aldrin, heptachlor epoxide, and
endosulfan I for samples BA-002S, BA-004S, BA-005S, BA-006S,
and BA-007S may be higher than reported. Examination of the
GC chromatograms for these revealed that the k!CD detector
was saturated for approximately the first 9.5 minutes. As a
result, the resolution of pesticide peaks (if present) could
not be ascertained.
The actual detection limits, and/or positive results for
3-nltroaniline, benzidine, and 2-butanone in all samples are
unreliable and may be substantially higher than reported.
This is because examination of the associated initial
5 point calibrations and the continuing 50 ppb calibrations
revealed response factors for these compounds of less than
0,05. Response factors such as these indicate a lack of
sensitivity for these compounds. Due to this, the positive
results for 2-butanone in samples BA-002S, BA-004S and
BA-005S have been flagged as estimated values (J) on the
sample data tables.

2.0 Inorganic Data
2.1 introduction

The inorganic analyses of 7 floodplain area sediment samples were
performed by Lancaster Laboratories. These samples were analyzed
using EPA approved methodologies for Task 1 and Task 2 metals.
The findings offered in this report are based upon a detailed
review of all available documentation of sample data, holding
times, blank results, matrix spike recoveries, duplicate
analyses, quantitation of positive results, calibration, and
detection limits.

In general, the inorganic analyses performed acceptably with the
exception of a few problem requiring several qualifying
statements.

2.2 Qualifiers

Due to the low level presence of beryllium, selenium, and
thallium in method blanks, the presence of these
constituents in the following samples is qualitatively
questionable, This has been indicated with a "B" next to
the reported results on the attached sample data tables.

Constitu its Samples with Questionable Results

beryllium ' BA-001S and BA-006S
selenium BA-001S, BA-004S, BA-005S,

BA-006S and BA-007S
thallium All positive sample resu*
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Several trace level results were reported in samples (and
blanks) by the laboratory at concentrations substantially
below those demonstrated by available instrumentation.
Examination of the absorbance values provided for the
calibration standards revealed that concentrations which
correspond to absorbance values substantially below 0,003
were in some cases reported as positive results. Absorbance
measurements below this (0.003) cannot be discerned from
"instrument noise". Concentrations which have been reported
in sampled deemed to be below these instrument detection
limits have been removed from the sample data tables.
Furthermore, concentrations reported in blanks below these
instrument detection limits were not used to question
results clearly above demonstrated instrument sensitivity.
Listed below are the best achievable detection limits which
correspond to 0.003 absorbance>

Constituent Best Achievable Detection Limit
Aluminum 100 ug/1
Antimony 10 ug/1
Arsenic 11 ug/1
Barium 100 ug/1
Beryllium 10 ug/1
Cadmium 3 ug/1
Chromium 10 ug/1
Cobalt • 20 ug/1
Copper 30 ug/1
Iron 40 ug/1
Lead 10 ug/1
Manganese 10 ug/1
Mercury 0.6 ug/1
Nickel 40 ug/1
Selenium 10 ug/1
Silver 15 ug/1
Thallium 15 ug/1
Tin 300 ug/1
Vanadium 100 ug/1
Zinc 10 ug/1

U
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The attached quality assurance review has identified several
aspects of the analytical data that have required qualifying
statements. A detailed support documentation contains specific
details on this quality assurance review.

Report Prepared Byi

Christine H ',•• J a e c e k o D a t e

Report Reviewed By:

-O'

AR30I2795



o

o

m
I

ftV!

m S.rrrr rt, C L C. f. C (.

28 l» I" C r* f r1 f r"SB »kjloi.--uu. . uioioi^sj«uto

[. M™ I f|F
I
•

: M* S

§«8 i.i*8 8 S 2 852* .
(.(.l. **"_€. t. S _ e^OJj,!

•3s

U

AR30I280



o

fe

ggP

. § K s e g u«• c c B c c. 5-

& a e s s
_. C (. t. (.

p pp p
'JS ?S 15
€ . ! . < . ( ,

II g'l i
t.1. (. t. B

S?

•u
AR30I28!



O

![P8S.i»& s
18'

****

22!
5 u uj K> <" _ g •

II

S?

os
S 0)

MW

AR30I2G2



a

-i
-I"lln p 25 =,$§

^ , - i - I g B s i|2ii5
• ISq£5>gm
• 1p m

* l
I

•0 •OODOOOQOQ
OJ CD "̂  •" O

M ton ino »

p
M
ID

p ._ u
ri w to
0̂)0)

p
g
c

11
0
e
u
c.

P r* !°
M •* ro

n
n
SS
z

S?
jo S

^

it
tnu
-* e
S5

S?-* e
So «

W.09

•* O*^ ooo 5

Ul CD-?
i °•̂ s
n D
•* T

s§9 «s|

u

AR30I283



O

'U

£
&

s!Ob)<{'>ZEr~pooa)CD>>illilfffiBllnuff
B
33 §3 R ISlilt3

w o i _ Njb.>a<o-'roM*-'sifc U S g w r4 o o 2 co o> >J g * u si
B-iS « wwe >, *wroM>)o**^ o o

»oS«^g--S--6
UIO

S?
«* o
•*, Q
0) U
W

01 CD

CD O oo 01

S' in CDa
-> o
S 5(n

I
!=!

3'in
offl w

5!
S!o

SI



FILE: 272-11(01)

nSON'S SITE
QUALITY ASSURANCE REVIEW

Q 29 June 1987

Prepared By:
Environmental Resources Management, Inc.

999 West Chester Pike
West Chester, Pennsylvania 19382
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TYSON'S SITE

QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review of
the data generated for the aqueous samples presented on Table 1.
A summary of the methods and the method references are presented
on Tables 2 and 3, respectively.
This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEPA).

1.0 ORGANIC DATA

1.1 Introduction

The organic analysis of 31 aqueous samples was performed by
Lancaster laboratories of Lancaster, Pennsylvania. These samples
were analyzed using EPA methodologies and the majority were
analyzed for volatile priority pollutant/hazardous substance list
c o m p o u n d s a n d o n e a d d i t i o n a l v o l a t i l e c o m p o u n d

.„. (1,2,3-trichloropropane). Library searches were conducted for
(_) extraneous chromatographic peaks and acid/base/neutral

extractable priority pollutant/hazardous substance list
compounds; several samples were also analyzed for pesticides/PCBs.
The findings offered in this report are based upon a detailed
review of all available documentation of sample data, holding
times, blank results, surrogate and matrix spike recoveries,
evaluation of GC results, target compound matching quality
instrument tuning, calibrations/quantitation, and tentatively
identified compounds.
In general, the organic analysis of the aforementioned samples
was performed acceptably with the exception of a few problems
requiring several qualifying statements.
1.2 Qualifiers

Due to the low level presence of methylene chloride,
acetone, 2-butanone, and toluene in trip and/or laboratory
blanks during the sample analysis in October of 1986, the
presence of these compounds in the following samples is
qualitatively questionable. This has been indicated with a
"B" next to these reported results on the attached sample
data tables.

O
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O TABLE 1

ERH Sample t Analysis Parameters Lancaster Sample
October 1986

Station A VOA only 1108153
Station B VOA only 1108152
Station C VOA only 1108151
Station D VOA only 1108150
Station E VOA only 1108149
Station F VOA only 1108148
Station G VOA,Metals,BNA, 1108147

PCB/Pesticides
Station H VOA only 1108155
Station I VOA only 1108156

February 1987
Station A VOA only 1134564
Station B VOA only 1134570
Station C VOA only 1134563
Station D VOA only 1134562

r\ Station B VOA only 1134571
'*-' Station F VOA only 1134569

Station G VOA,BNA,PCB/Pecticides 1134566
Station H VOA only 1134572
Station I VOA only 1134565

March 1987
Station A VOA only 1144850
Station B VOA .only 1144849
Station C VOA only . 1144848
Station D VOA only 1144847
Station E VOA only 1144858
Station F VOA only 1144857
Station G VOA,Metals,BNA, 1144852

PCB/Pesticides
Station H VOA,Metals 1144859
Station I VOA only 1144851
Station J VOA only 1144856

Hethanol Rinses
Rinse 2 VOA only 1142147
Rinse 3 VOA only 1142148
Rinse 4 VOA only 1142151

AR30I287
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TABLE 2

METHODOLOGY SUMMARY

Analysis for aluminum, antimony, barium, beryllium, cadmium,
chromium, cobalt, copper, iron, lead, manganese, nickel, silver,
tin, vanadium, zinc, and thallium in water and waatewater.

The sample is prepared by heating with nitric and
hydrochloric acids. The analysis is performed by Flame
Atomic Absorption.

Analysis for arsenic and selenium in water and waatewater
The sample is acid digested and analyzed by Hydride

Generation Atomic Absorption.
Analysis for mercury in water and wastewater

The sample is prepared by heating at 95°C with nitric
acid, sulfuric acid, potassium permanganate, and potassium
persulfate. The analysis is performed by Cold Vapor Atomic
Absorption.

Q Analysis for HSL Volatiles by GC/MS
The sample is purged with helium and the volatiles are

collected on a Tenax/Silica gel trap. The trap is desorbod
onto the GC column where components of the sample are
separated and then on to the mass spectrometer for spectral
evaluation.

Analysis for HSL Semi-Volatiles
The sample is solvent extracted and the extract is

analyzed by GC/MS.
Analysis for Pesticides and PCBs

Pesticides are extracted with methylene chloride and
hexane. The extract is dried and concentrated, then
analyzed q u a n t i t a t i v e l y be gas chromatography. If
necessary, florisil and elemental sulfur are used to
eliminate interferences.
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TABLE 3

METHOD REFERENCES

Reference

Moisture EPA 600/4-79-020, 160.3
Aluminum EPA SW 846 2nd ed. 1984, Method 3050
Antimony EPA SW 846 2nd ed. 1984, Method 7040
Arsenic EPA SW 846 2nd ed. 1984, Method 7061
Barium EPA SW 846 2nd ed. 1984, Method 7080
Beryllium EPA SW 846 2nd ed. 1984, Method 7090
Cadmium EPA SW 846 2nd ed. 1984, Method 7130
Chromium EPA SW 846 2nd ed. 1984, Method 7190
Cobalt EPA SW 846 2nd ed. 1984, Method 3050
Copper EPA SW 846 2nd ed. 1984, Method 7210
Iron BPA SW 846 2nd ed. 1984, Method 7380
Lead EPA SW 846 2nd ed. 1984, Method 7420
Manganese EPA SW 846 2nd ed. 1984, Method 7461
Mercury EPA SW 846 2nd ed. 1984, Method 7471
Nickel EPA SW 846 2nd ed, 1984, Method 7520
Selenium BPA SW 846 2nd ed. 1984, Method 7741
Silver BPA SN 846 2nd ed. 1984, Method 7760
Tin BPA SW 846 2nd ed. 1984, Method 3050
Vanadium EPA SW 846 2nd ed. 1984, Method 3050
Zinc BPA SW 846 2nd ed. 1984, Method 7950
pH BPA 600/4-79-020, Method 150.1
Thallium BPA SW 846 2nd ed. 1984, Method 7840
Volatiles IFB WA85-176, 177, 178 USABPA Contract Lab

Program
Semi-Volatiles IFB HA85-176, 177, 178 USABPA Contract Lab

Program
Pesticides/PCBs IFB WA85-176, 177, 178 USABPA Contract Lab

Program

O
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Samples with Questionable Results

methylene chloride All positive sample results
acetone , All positive sample results
2-butanone F
toluene C
Due to the low level presence of methylene chloride in a
method blank during the sample analysis in March of 1987,
the presence of this compound in the following samples is
qualitatively questionable. This has been indicated with a
"B" next to these reported results on the attached sample
data tables.
Compound Samples with Questionable Results
methylene chloride A, H, I, and J
Due to the low level presence of acetone and 2-butanone in
trip and/or laboratory blanks during the sample analysis of
the methanol rinses, the presence of these compounds in the
following samples is considered qualitatively questionable.
This is designated with a "B" next to these reported results
on the attached sample data tables.

Samples with Questionable Results

acetone All positive results
2-butanone All positive results

The actual detection limit for benzidine in sample G for the
1987 February sample analysis is unreliable and may be
substantially higher than reported. This is because
examination of the associated initial 5 point calibration
standard and the associated continuing 50 ppb calibration
standard revealed response factors for benzidine that were
less than 0.05. Response factors such as these Indicate a
lack of sensitivity for this compound.
The actual detection limits for 2-butanone in samples C, D,
G, and I for the 1987 February sample analysis are
unreliable and may be higher than reported. This is
because examination of the associated continuing 50 ppb
calibration standard revealed a response factor for
2-butanone that was less than 0.05.

The actual detection limits for benzidine, 3-nitroaniline,
and 4-nitroaniline in sample G of the March 1987 sample
analysis may be higher than reported. This is because
examination of' the associated initial 5 point calibration
standard revealed response factors for these compounds of
less than 0.05.

O
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The actual detection limit for 2-butanone in samples A, B,
C, 0, E, F, I and J for the March 1987 sample analysis is
unreliable and may be higher than reported. This is because
examination of the initial 5 point calibration standard and
the continuing 50 ppb'calibration standards revealed
response factors of less than 0.05. Response factors such
as these indicate a lack of sensitivity for the compound.
Although the presence of 2-butanone in samples 12, »3, 14
for the methanol rinses is questionable, if 2-butanone is
actually present in these samples, the reported
concentrations should be considered estimated. This is
because examination of the associated continuing 50 ppb
calibration standards revealed response factors of less than
0.05. A response factor such as this indicates a problem
with instrument stability for 2-butanone.

2.0 INORGANIC DATA

2.1 Introduction

The inorganic analysis of 4 aqueous samples was performed by
Lancaster Laboratories. These samples were analyzed using EPA
approved methodologies for inorganic priority pollutants and
several additional inorganic constituents. The findings offered
in this report are based upon a detailed review of all available
documentation of sample data, holding times, blank results,
matrix spike recoveries, quantitation of positive results,
calibrations, and detection limits.
The inorganic analysis was performed acceptably with the
exception of one qualifying statement.
2.2 Qualifiers
Several trace level results were reported in samples (and blanks)
by the laboratory at concentrations substantially below those
demonstrated by available instrumentation, Examination of the
absorbance values provided for the calibration standards revealed
that concentrations which correspond to absorbance values
substantially below 0.003 were in some cases reported as positive
results. Absorbance measurements below this (0.003) cannot be
discerned from "instrument noise." Concentrations which have
been reported in samples deemed to be below these instrument
detection limits have been removed from the sample data tables.
Furthermore, concentrations reported in blanks below these
instrument detection limits were not used to question results
clearly above demonstrated instrument sensitivity.

Listed below are the best achievable detection limits which
correspond to 0.003 absorbance:

JtH
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Constituent Best Achievable D-t.ction Lit.it
•1urninure 100 ug/1
antimony 10 Ug/l
arsenic n ug/i
barium 100 ug/1
beryllium 10 Ug/i
cadmium 3 Ug/l
chromium 10 ug/1
cobalt 20 ug/I
copper 30 ug/1
iron 40 ug/i
lead 10 ug/i
manganese 10 Ug/l
mercury 0.6 ug/1
nickel 40 ug/1
selenium 10 Ug/l
•ilver 15 u:/i
thallium 15 UJ>J
tin 300 ug/1
vanadium 100 Ug/l

10 ug/1

3.0 SUMMARY

The attached quality assurance review has identified several
aspects of the analytical data that have required qualifying
Ŝ .fiVln'lhi.? dtt«lltd »uPP°ct documentation contains - "•details on this quality assurance review.

Report prepared byi

Report reviewed byi

roat*
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TYSON'S SITE

QUALITY ASSURANCE REVIEW

1.0 Saaple Identification

This quality assurance report Is baaed upon a review of the data
generated for the following samples which were submitted for
laboratory analyses on October 14, 1986;

Sample Description Hazelton Saaple Nunber

Turtle Muscle C 61003079
Turtle Fat C 61003080
Turtle Muscle S 61003083
Turtle Fat S 61003084
Clan C 61003085
Clan B.P. 61003086
Inpatiens SUMP 61003088
Inpatiens A.S. 61003088
Inpatiens C 61003089

This review was performed In accordance with the National
Functional Guidelines For Evaluating Organic Analyses (USEPA).

2.0 Organic Data

2.1. Introduction

The organic analyses of 9 biological samples were performed by
Hazelton Laboratories of Madison, Wisconsin. These samples were
analyzed using EPA method 624 for volatile hazardous substance
list c o m p o u n d s (HSLs) plus up to 15 library s e a r c h e s for
e x t r a n e o u s c h r o m a t o g r a p h i c p e a k s , E P A m e t h o d 6 2 5 f o r
acld/base/neutral (BNA) HSLs plua up to 25 library searches for
e x t r a n e o u s c h r o m a t o g r a p h i c peaks and EPA method 606 for
pesticides and PCBs. This report is based upon a detailed review
of all available data provided In the Contract Laboratory Program
(CLP) fornat. The following areas were examined! holding tinea,
surrogate and matrix spike recoveries, evaluation of GC results,
target compound matching quality, calibrations, and quantitation
of positive results.

In general, the analytical methods utilized were those normally
performed on environmental samples (I.e. soils and waters).
Because of the d i f f i c u l t y in p e r f o r m i n g these analyses on
biological media, d e t e c t i o n limits varied c o n s i d e r a b l y for
semi-volatlles (0.67 mg/kg to 25 rag/kg). In addition, although

U
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((ij m a t r i x I n f e r e n c e s did not a p p e a r to be a p r o b l e m for
seni-volatlles and pesticides/PCBs, matrix inferences did appear
to be a problem for volatile compounds. Ineffective/selective
purging of volatile compounds appears to have resulted fron
interference problems encountered during purging of biological
media.

2.2 Qualifiers

It is recommended that the reported analytical results only be
used with the following qualifier statements!

Due to the low level presence of methylene chloride,
2-butanone, and toluene in laboratory blanks, the presence
of these conpounda in the following samples Is qualitatively
questionable. This has been indicated with a "B" next to
these reported results on the attached sample data summary,

Samples With
Compound Qualitatively Questionable Results

nethylene chloride All positive sample results
2-butanone All positive sample results
toluene All positive sample results

except sample Fat-S.

W All reported results for acetone have been flagged as not
valid "NV" since all sampling equlpnent was decontaminated
with acetone during sampling.

The r e p o r t e d r e s u l t for beta-BHC In the swamp Impatlens
sample la not reliable and has been flagged "NR" on the
sample data summary. This la because the method of analysis
depends on a single peak responce on dual GC columns. This
method can easily generate artlfactual positive results
particularly for early elutlng compounds like beta-BHC due
to random chromatographic Interferences. In addition, It
should be noted that both laboratory blanks had a peak on
b o t h the p r i m a r y and confirmation column within the
retention window of beta-BHC.

Although bis (2-ethylhexyl) phthalate was not detected in
either laboratory blanks, this compound la a very common
laboratory contaminant. This, combined with the fact that
all positive results for this phthalate ester were reported
at concentrations less than the method quantitation limit
indicates the r e p o r t e d results s h o u l d be c o n s i d e r e d
suspected unreliable. This has been Indicated with an "H"
on the sample data summary,

AR30I295
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All p o s i t i v e r e s u l t s and/or d e t e c t i o n limits for the
volatile organic compounds (VOCs) In all samples should be
considered estimated since the biological samples were not
analyzed for VOCs until 45 days after sample receipt by the
laboratory. Although there are no Federal Register
regulations governing the holding tines for VOC analysis for
biological media, substantial losses o_r substantial
contaninatlon by VOCs during a 45 day holding period cannot
be ruled out particularly since a storage blank waa not used.
Secondly, the analytical method EPA 624 for the analysis of
VOCs Is primarily used for environmental media (i.e. soils).
The fact that erratic VOA surrogate spike recoveries, natrix
spike recoveries and erratic Internal standard areas were
obtained seems to indicate a problem with purging efficiency
from the sample media. Accordingly all positive VOC data
has been flagged with a "J".

All positive results for benzyl alcohol and benzole acid
should be considered estimated since examination of the
calibration standard used to quantltate these results had
response factors with high percent differences compared to
their Initial 5-polnt calibration curve.

The reported results for PCB 1260 in the Fat-C and Fat-S
samples are qualitatively valid and the quantitation has
been reproduced within acceptable variation.

2.3 Summary

This quality assurance review has Identified several areas of
concern. S u p p o r t i n g q u a l i t y a s s u r a n c e review s u p p o r t
documentation Is provided In the attached appendix.

Report prepared by Rock J. Vitaie /WyiAAv JUiOjLî **' Date
QA/QC Manager
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TYSON'S SITE

QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review o£
the data generated for the analysis of part per trillion levels
of 1,2 ,3-trichloropropane (TCP) in aqueous samples obtained from
the Schuylkill River.

1.0 Introduction

The analyses of 2 aqueous samples was performed by Lancaster
Laboratories, of Lancaster, Pennsylvania using an expanded
version EPA Method 625. The analyses of 11 aqueous samples was
performed by CompuChem Laboratories of Research Triangle Park,
North Carolina using BPA Method 524.2. The analytical results
are presented on the attached data table.

2.0 Analytical Methodologies

Lancaster Laboratories

The samples analyzed by Lancaster Laboratories was performed
utilizing a methylene chloride extraction and reduction of 10
liters of sample to a final extract volume of 70 ul. Full scan
GC/MS analysis with 2 ul extract injections enabled the
laboratory to report a 7 ppt detection limit.

The extraction efficiency was monitored by the addition of
Dg-nitrobenzene and quantitation was performed by the use of
2-fluorobiphenyl as an Internal standard.
All calibrations, tuning, operating conditions are identical to
those specified in EPA Method 625.

CompuChem Laboratories

The samples analyzed by CompuChem Laboratories were performed by
EPA Method 524.2. This method utilizes a purge and trap
capillary column Interfaced with a mass spectrometer.

A 10 ppt detection limit was required for the trichloropropane
analysis for all samples. That detection limit was achieved by
operating the mass spectrometer In the selective. Ion monitoring
(SIM) mode rather than in the full scan mode.
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Three ions were monitored £or the 1,2,3-trichloropropanei

m/z 75 from the C3H4C1 fragment
m/z 110 from the C3H4C12 fragment
m/z 112 from the C3H4C1 fragment

The intensity of the m/z 110 ion is approximately 30 percent of
the intensity of the base ion (m/z 75) and was chosen for the
quantitation mass due to the relative lack of interference
observed as compared to the interference in the m/z 75 ion.
Confirmation of the presence of 1,2,3-trichloropropane was based
on the following criteria!

1. All three characteristic ions must be present.

2. The ratio of the mass 112 area to the mass 110 area
must be within the range 0.50 - 0.80.

3. The relative retention time of the sample peak must be
within 2% of the relative retention of the standard
peak.

Each sample was analyzed by purging a 5 ml aliquot and trapping
the purged analyte on a sorbent trap. The trap specified in the
EPA CLP methods was utilized which contains silica gel, tenax,
and OV101. The purge unit was an 01 liquid sampler. In order to
enhance the purging efficiency of the very low levels of analyte
expected in these samples the purge vessel was placed in a sand
bath that was maintained at 90° C. Purge flows were set at 80 ml
per minute and the sample was purged for 2 minutes. At the end
of the purge cycle the sample was immediately desorbed onto a
30 meter J&W DB-5 fused silica capillary column. The GC
conditions werei

Initial temperature 0° C
Initial time 0 minutes
Ramp rate 19"/minute
Final temperature 225° C

Although the compounds of interest elutes well before the final
temperature the GC was allowed to attain the final temperature in
order to reduce the likelihood of any sample carryover.

3.0 Qualification of Sample Results

Tho results for the analysis of TCP are quantitatively and
qualitatively acceptable as reported with the exception of one
sample result (April 87 - station H) whose positive result
(18 ppt) has been designated qualitatively questionable "B" on

flR30l299
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the sample data table. A trace level of TCP was found in a
laboratory method blank at a sufficient concentration to question
the aforementioned sample result.

The areas that have been examined in detail include all available
sample data, holding tines, blank results, surrogate and matrix
spike recoveries, duplicate precision, target compound matching
quality (theoretical isotope ratios), retention time criteria,
instrument tuning and calibration/quantitation. A detailed
support documentation contains specific details on this quality
assurance review.

Report prepared byt

Date
?/;o/8?

O
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TYSON'S SITE
SCHUYLKILL RIVER RESULTS

(Concentration In ppl)

COMPOUND: 1,2,3-TRICHLOROPROPANE

Acr-87 Jun-87

Station N 350 River ft #1 Far Upstream BDL
(Norrlslown Intake) River Pt #2 Station H BDL

Station H 18 B River P! #3 Morris Raw 210
(Upstream) River PI #4 Norrli Treated 430

Queen's Lane Raw 170
Queen's Lane Treated 190
Spring Mill 310
BelmonRaw 160
Belmont Treated 130
Bartrum Park 100
Linden Ave. (Delaware River) BDL

Note: BDL - Below detective limit.
Qualifier Cede;
B • This result Is ol questionable qualitative significance since a (race level of TCP

was also present In a blank,

A APPROVED FOP,

QUAL'V:'".- i'rJHAMIS

DATE
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n Quant Verification
River Ptl3

area 110 spl x cone std • 626496 x lOOppt • 205.9 ppt
area 110 std RF

reported 210 ppt

River Pt|4
'" 1311800 x 100 ppt • 429.4 ppt

1745840 0,175

reported 430 ppt

River Pt#4 Dup. • 1258060 x loo PPt • 404.9 ppt
1775190 0.175

reported 410 ppt

River Ptl4 Trip a 1384150 x 100 ppt * 399.5 ppt
/_N 1980080 0.175

^ reported 400 ppt

Prep blk = 53043 x 100 ppt » 16.6 ppt
1817470 0.175

Spike (50 ppt) H 1Q194B x 100 ppt » 47.3 ppt
2262410 0.095

reported 47 = 954

Spike (20 ppt) - 58024 x 100 ppt « 27.1 ppt
2254590 0.095

reported 27 » 135%

Bartrum Park * 737984 x 100 ppt » 103.6 ppt
4289470 0.166

reported 100 ppt

O
Thl
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112/110 Chlorine Isotope Ratio

Criteria must be within the theoretical range of 0.50-0.80

SOppt STD 0.64
Blk ND
Trip Blk 0.50
River Pt#l ND
River Ptl2 ND
River Pt»3 0.73
River Pt»4 0.77
River Pt#4-Dup. 0.67
River Ptl4-Trip 0.66
Prep Blk 0.50
SOppt spike 0,42 - out of theoretical range
20ppt spike 0,29 - out of theoretical range
SOppt standard 0,64
SOppt standard 0.59
Blank ND
Blank ND
Bartrum Park 0.63
Queen's Lane Treated 0.65
Spring Mill 0.65
Belmont Treated 0.67
Belmont Treated Dup. 0.64
Belmont Treated Trip 0.64
Belmont Raw 0.65
Linden Ave. ND
SOppt spike 0.65

Ul
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Quant Verification - Continued

Queen's Lane Treated = 1202360 x 100 ppt » 186 ppt
3874350 0.166

reported 190 ppt

Spring Mill " 1584890 x 100 ppt • 312.6 ppt
3054270 0.166

reported 310 ppt

Belmont Treated » 924240 x 100 ppt » 128,2 ppt
4344470 0.166

reported 130 ppt

Belmont Treated Dup, « 1080890 x 100 ppt » 154.8 ppt
4207230 0.166

reported 160 ppt

Belmont Treated Trip » 1193370 x 100 ppt * 164.2 ppt
4377590 0.166

reported 160 ppt

Belmont Raw • 1128250 x 100 ppt = 163 ppt
4169950 0.166

reported 160 ppt

Spike (50 ppt) « 412908 x 100 ppt * 50.4 ppt
0.1664936180

reported SO ppt
* 100*

o
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TYSONS1 SITE

QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review of
the data generated from the samples presented on Table 1, A
summary of the methods and the method references are presented on
Table 2 and 3, respectively,
This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEPA).
1.0 ORGANIC DATA

1.1 Introduction
The organic analyses of 5 aqueous samples, 6 river sediment
samples, and 6 subsoil samples were performed by Lancaster
Laboratories of Lancaster, Pennsylvania. The aqueous samples

^ were analyzed using EPA methodologies for volatile target
^ compound list (TCL) compounds and one additional compound (1,2,3

trichloropropane), acid/base/neutral extractable TCL compounds,
up to 30 library searches for extraneous chromatographic peaks,
and TCL pesticides/PCBs. The river sediment and subsoil samples
were analyzed using EPA methodologies for total organic carbon
(TOC). The findings offered in this report are based upon a
detailed review of all available documentation of sample data,
holding times, blank results, surrogate and matrix spike
recoveries, evaluation of GC results, target compound matching
quality, instrument tuning, calibrations/quantitatlon, the
reported detection limits/ and tentatively identified compounds.

In general, the organic analyses of the aforementioned aqueous
and river sediment samples were performed acceptably with the
exception of a few problems requiring several qualifying
statements.
1.2 Qualifiers

Due to the low level presence of methylene chloride and
1,2,3 trichloropropane in a method blank, the presence
of these compounds in the following samples is
q u a l i t a t i v e l y questionable. This has been
indicated with a "B" next to these reported results on
the attached sample data tables.
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TABLE 1

ERH Sample t. Lancaster Sample f
Aqueous Samples

FP-001 1149883
PP-002 1149884
PP-003 1149885
FP-004 1149886
FP-011 1149889
PP-A 1149908
PP-B 1149909
PP-C 1149910
PP-D 1149911
PP-B 1149912

River Sediment Samples
Station C 1155056
Station B 1155057
Station F . 1155051
Station G 1155052
Station H 1155058
Station J 1155053

O Subsurface Soils (Eastern Lagoon)
SB-1 5' 1142174
SB-1 10' 1142177
SB-1 15' 1142178
SB-1 20' 1142179
SB-3 10' 1142180
SB-3 20' 1142181
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METHODOLOGY SUMMARY

Analysis for HSL Volatiles by GC/MS in Water and Wastewater
The sample is purged with Helium and the volatiles are

collected on a Tenax/Silica gel trap. The trap is desorbed onto
the GC column where components of the sample are separated and
then on to the mass spectrometer for spectral evaluation.
Analysis for HSL Bemi-Volatiles

The sample is solvent extracted and the extract is analyzed
by GC/MS.
Analysis for HSL Pesticides in Water and Wastcwater

Pesticides are extracted with methylene chloride. The
extract is dried and concentrated, then analyzed quantitatively
by gas chromatography. If necessary, florisil is used to
eliminate interferences.
Analysis for Moisture

A well-mixed sample is placed in a weighed beaker and dried
to constant weight in an oven at 103 to 105 C. The decrease in
weight of the sample is the moisture.

Analysis! for Total Organic Carbon
Following acidification, the sample is purged with nitrogen

to remove inorganic carbon. Persulfate is injected to oxidize
organic carbon to COj which is detected by IR. 01 Model 700 TOC
Analyzer is used.

Analysis for Aluminum, Barium, Beryllium, Cadmium, Chromium,
cobnit, copper, iron, Lead, Manganese, Nickel, silver, Tin,
vanadium, zinc, and Thallium in water and wastewater———

The sample is prepared by heating with nitric and
hydrochloric acids. The analysis is performed by Flame Atomic
Absorption.

Analysis for Antimony, Arsenic, and Selenium in Hater and
Haatewater

The sample is acid digested and analyzed by Hydride
Generation Atomic Absorption.

Analysis for Mercury in Water and Waatewater
The sample is prepared by heating at 95 C with nitric acid,

sulfuric acid, potassium permanganate, and potassium persulfate.
The analysis is performed by Cold Vapor Atomic Absorption.

O
, . . .-. t. '>
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TABLE 3

METHOD' REFERENCES

Analysis References

HSL Volatiles USAEPA Contract Lab Program May, 1984, Revised
July, 1985. IFB WA85-J176, J177, J178.

HSL Semi-Volatiles USAEPA Contract Lab Program May, 1984, Revised
July, 1985. IFB WA85-J176, J177, J178.

HSL Pesticides USAEPA Contract Lab Program May, 1984, Revised
July, 1985. IFB WA85-J176, J177, J178.

Moisture EPA 600/4-79-020, Method 160.3
Total Organic Carbon EPA 600/4-79-020, Method 415.2

Aluminum EPA 600/4-79-020, Method 202.1
Antimony EPA 600/4-79-020, Method 206.3 Adapted
Arsenic EPA 600/4-79-020, Method 206.3
Barium EPA 600/4-79-020, Method 208.1
Beryllium EPA 600/4-73-020, Method 210.1
Cadmium EPA 600/4-79-020, Method 213.
Chromium EPA 600/4-79-020, Method 218.
Cobalt BPA 600/4-79-020, Method 219.
Copper EPA 600/4-79-020, Method 220.
Iron EPA 600/4-79-020, Method 236.
Lead EPA 600/4-79-020, Method 239.
Manganese EPA 600/4-79-020, Method 243.
Mercury EPA 600/4-79-020, Method 245.
Nickel EPA 600/4-79-020, Method 249.1
Selenium EPA 600/4-79-020, Method 270.3
Silver EPA 600/4-79-020, Method 272.1
Tin EPA 600/4-79-020, Method 282.1
Vanadium EPA 600/4-79-020, Method 286.1
Zinc BPA 600/4-79-020, Method 289.1
Thallium EPA 600/4-79-020, Method 279.1
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Compound Samples with Questionable Results

1,2,3 trichloropropane FP-002
methylene chloride FP-004

The actual detection limit for 2-butanone in all of the
aqueous samples may be substantially higher than
reported. This is because examination of the
associated initial 5 point calibration standard and the
associated 50 ppb continuing calibration standards
revealed response factors of less than 0.05 for this
compound. Response factors such as these indicate a
lack of sensitivity for 2-butanone.
The actual detection limit for benzidine in all of the
aqueous samples may be higher than reported. This is
because examination of the initial 5 point calibration
standards revealed response factors for benzidine of
less than 0.05.

It should be noted that the analyses of total organic
carbon (TOC) does not provide an indication of the
presence of volatile organic compounds. Kith the
analytical method that is used to analyze TOC, the
sample is purged with nitrogen to liberate all
inorganic species of carbon, (i.e., bicarbonates).
During this purging, light volatile organic compounds
are also liberated. Therefore, the parameter "total"
organic carbon cannot be considered an absolute.

2.0 INORGANIC DATA

2.1 Introduction
The inorganic analyses of 9 aqueous samples were performed by
Lancaster Laboratories. These samples were analyzed using EPA
approved methodologies for Task I and II inorganic constituents.
The findings offered in this report are based upon a detailed
review of all available documentation of sample data, holding
times, blank results, matrix spike recoveries, duplicate analyses
quantitation of positive results, calibrations, and detection
limits.
In general, the inorganic analyses performed acceptably with the
exception of a few problems requiring several qualifying
statements.
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2.2 Qualifiers

Due to the presence of aluminum and zinc in a method
blank, the presence of these constituents in the
following samples is qualitatively questionable. This
has been indicated with a "B" next to the reported
results on the attached sample data tables.

Constituent Samples, with Questionable Results

aluminum all positive sample results
zinc all positive sample results

Many trace level results were reported in samples (and
blanks) by the laboratory at concentrations
substantially below those demonstrated by available
instrumentation, Examination of the absorbance values
provided for the calibration standards revealed that
concentrations which correspond to absorbance values
substantially below 0.003 were in some cases reported
as positive results. Absorbance measurements below
this (0.003) cannot be discerned for "instrument noise."
Concentrations which have been reported in samples
deemed to be below these instrument detection limits
have been removed for the sample data table,-
Furthermore, concentrations reported in blanks below
these instrument detection limits were not used to
question results clearly above demonstrated instrument
sensitivity.

Listed below are the best achievable detection limits which
correspond to 0.003 absorbance:

Constituent Best Achievable Detection Limit

aluminum 100 ug/1
antimony 10 ug/1
arsenic 11 ug/1
barium 100 ug/1
beryllium 10 ug/1
cadmium 3 ug/1
chromium 10 ug/1
cobalt 20 ug/1
copper 30 ug/1
iron 40 ug/1
lead 10 ug/1
manganese 10 ug/1
mercury 0.6 ug/1
nickel 40 ug/1 • •
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selenium 10 ug/1
silver 10 ug/1
thallium 15 ug/1
tin 300 ug/1
vanadium 100 ug/1
zinc 10 ug/1

3.0 SUMMARY

The attached quality assurance review has identified several
aspects of the analytical data that have required qualifying
statements, A detailed support documentation contains specific
details on this 'quality assurance review.
Report Prepared byi

O
Christine Mj^aacecko D a r e 7

Report Approved by;

L_-
Date/
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QUALITY /i_..;.;.,;;_.,•
TVSON'8 SITE

FLOODPLAIN AREA SURFACE WATER RESULTS
MARCH, 1017

HSL ORGANIC COMPOUNDS
(Concentration In mg/L)

FP-001 FP-002 FP-003

Volltlli

1,2,3'trlohloropropint
trlohloroalhtna
melhytona Chlorlda

Saml-velilllt

PCB'i and Peetloldee

Tentellvely Identified Cempeundt
Volilll*

unknown
Seml-volatllee

oxirini, (ohloromethyl)'
unknown
1-propanol, 2,3-dlchloro-
ur«i, litrtmethyl'
unknown
unknown
unknown
unknown
2h-pynno(Z,3-c)-

• pyrldlno, 8-rnethyl-
unknown
unknown
unknown
unknown
unknown

0.120 0.002 B 0.000
0,000

ND ND ND

ND ND ND

0.000 J
0.006 J
o.ose J
0.000 J

0.035 J 0,007 J
0,046 J 0,005 J
0,130 J 0,011 J
0,011 J 0,006 J

0,007 J
0.015 J
0,00 J
0,13 J
0,13 J
0,007 J

FP-004 FP-011

0,013

0,006 B

ND NO

NO NO

0,074 J

0,005 J
0.005 J
0,006 J

O

Quillfltr CodM!
B: Thl* Miult Ii of questionable qualitative ilgnlllcance ilnce this compound wai detected In blanki

al similar comcentratlons,
ND; None Detected
Blank • none detected
J: Thli result ihould b* conildartd a quantitative estimate,
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r Tyson's Site
Quality Assurance Review

The following quality assurance report is based upon a review of
the data generated for the following samples from the seep area,
hillside area i railroad area, the wetlands/floodplain area, and
select aqueous samples. The samples included in this review are
presented on Table 1. A summary of the methods and the method
references are presented on Tables 2 and 3, respectively.
This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEPA).

1.0 ORGANIC DATA

1.1 Introduction
The organic analysis of 64 soil samples and 12 aqueous samples
were performed by Lancaster Laboratories of Lancaster,
Pennsylvania. These samples were analyzed using EPA
methodologies and the majority were analyzed for volatile
priority pollutant/hazardous substance list compounds and 1
additional volatile compound (1,2,3-trichloropropane) plus up to
15 library searches for extraneous chromatographic peaks,
acid/base/neutral extractable priority pollutant/hazardous
substance list compounds plus up to 25 library searches for
extraneous chromatographic peaks and pesticides/PCBs. The
findings offered in this report are based upon a detailed review
of all available documentation of sample data, holding times,
blank results, surrogate and matrix spike recoveries, evaluation
•of GC results, target compound matching quality, instrument
tuning, calibrations/quantitation, and tentatively identified
compounds.

^
I

In general, the organic analyses of the aforementioned soil
samples were performed acceptably with exception of a few
problems requiring several qualifying statements.

1.2 Qualifiers

Due to the low level presence of acetone, 2-butanone, carbon
disulfide, methylene chloride, 2-hexanone, 4-methyl-
2-pentanone, chloroform, toluene, di-n-butyl phthalate, bis
(2-ethylhexyl) phthalate, diethyl phthalate and di-n-octyl
phthalate in field and/or laboratory blanks, the presence of



TABLE 1

ERH Sample H Lancaster Sample jl
S5001 1081242
SS002 1081243
SS003 1081244
SS004 1081245
5S005 1081246
SS006 1081247
SS007 1081251
SS008 1081252
SS009 1081253
SS010 1081254
SS012 1081256
SS014 1081258
SS015 1081259
SS016 1081260

HS SS018 1082293
HS SS019 1082294
HS SS021 1082296
HS SS023 1082298

_ HS SS024 1082299
C HS SS025 1082300
^ SS026 1084401

SS027 1084402
SS028 1084403
SS029 1084404
SS030 1084405
SS031 1084406
SS032 1084407
SS033 1084408
SS035 1084409
SS036 • 1084410
SS037 1084411
SS039 1084413
SS042 1084415
SS057 1085740
SS061 1085746
SS044 1084697
SS045 1084698
SS047 1084699
SS048 1084701
SS062 1085747
SS063 1085749
SS051 1084703
SS053 1084702
SS054 ' 1084706

...->, SSI055 1084707
\J SS064 1086184

flR3013'l 9 •••
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TABLE 1
(continued)

ERH Sample il Lancaster Sample II
SS065 1086187
SS069 1103919
SS06B 1087879
SS070 1103920
SS071 1108119/1108057
SS072 1108120/1108058
SS073 1108121/1105059
SS074 1108122/1108060
SS075 1108125/1108063
SS076 1108126/1108064
SS077 1108127/1108065
SS078 1108128/1108066
SS079 1108132/1108070
SS080 1108133/1108071
SS081 1108130/1108068
SS082 1108131/1108069
SS083 1108134/1108072
SS085 1108129/1108067

Aqueous Samples
ERH Sample I Lancaster Sample I

GW035 1097416
GW037 1097410
GV9036 1097409
SW001 1108147/1108155
SW002 1108148
SW003 1108149
SN004 1108150
SW005 • 1108151
SN006 1108152
SW007 1108153
SW008 1108155
SW009 1108156

O

AR30I320



TABLE 2

METHODOLOGY SUMMARY

Analysis for Moisture
A well-defined sample is placed in a weighed beaker and
dried to constant weight in an oven at 103 to 105°c. The
decrease in weight of the sample is the Moisture.

Analysis for Aluminum, Antimony, Barium, Beryllium, Cadmium,
Chromium, Cobalt, Copper, Iron, Lead, Manganese, Nickel, Silver,
Tin, Vanadium, Zinc, and Thallium in Soils

The sample is prepared according to SW 846 Method 3050. The
organic material is oxidized and the metals dissolved with
Nitric Acid, Hydrogen Peroxide, and Hydrochloric Acid. The
sample is analyzed by Flame Atomic Absorption.

Analysis for Arsenic and Selenium in Soils
The sample is prepared by digestion with Nitric and Sulfuric
acids. The analysis is performed by Hydride Generation
Atomic Absorption.

Analysis for Mercury in Soils
The sample is digested with Aquaregia and Potassium
Permanganate at 95°C. The analysis is performed by cold
Vapor Atomic Absorption.

Analysis for pH
The activity of hydrogen ions in the sample is measured
using a glass electrode and a reference electrode.

Analysis for HSL Volatiles by GC/MS

The sample is purged with helium and the volatiles are
collected on a Tenax/Silica gel trap. The trap is desorbed
onto the GC column where components of the sample are
separated and then on to the mass spectrometer for spectral
evaluation.

Analysis for HSL Semi-Volatiles
The sample is solvent extracted and the extract is analyzed
by GC/MS.

O
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TABLE 2

METHODOLOGY SUMMARY
(continued)

Analysis for Pesticides and PCBs
Pesticides are extracted by sonic probe. The extract is
washed with water, dried, concentrated, and florisiled to
minimize interferences.

C
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TABLE 3

METHOD REFERENCES

Analyte Reference

Moisture EPA 600/4-79-020, 160.3
Aluminum EPA SW 846 2nd ed. 1984, Method 3050
Antimony EPA SW 846 2nd ed. 1984, Method 7040
Arsenic EPA SW 846 2nd ed. 1984, Method 7061
Barium EPA SW 846 2nd ed. 1984, Method 7080
Beryllium EPA SW 846 2nd ed. 1984, Method 7090
Cadmium EPA SW 846 2nd ed. 1984, Method 7130
Chromium EPA SN 846 2nd ed. 1984, Method 7190
Cobalt EPA SW 846 2nd ed. 1984, Method 3050
Copper EPA SW 846 2nd ed. 1984, Method 7210
Iron EPA SW 846 2nd ed. 1984, Method 7380
Lead EPA SW 846 2nd ed. 1984, Method 7420
Manganese EPA SW 846 2nd ed. 1984, Method 7461
Mercury EPA SW 846 2nd ed. 1984, Method 7471
Nickel EPA SW 846 2nd ed. 1984, Method 7520
Selenium EPA SW 846 2nd ed. 1984, Method 7741

_ Silver EPA SW 846 2nd ed. 1984, Method 7760
f Tin EPA SW 846 2nd ed. 1984, Method 3050

Vanadium EPA SW 846 2nd ed. 1984, Method 3050
Zinc EPA SN 846 2nd ed. 1984, Method 7950
pH EPA 600/4-79-020, Method 150.1
Thallium EPA SW 846 2nd ed. 1984, Method 7840
Volatiles IFB WA85-176, 177, 178 USAEPA Contract Lab

Program
Semi-Volatiles IFB WA85-176, 177, 178 USAEPA Contract Lab

Program
.Pesticides/PCBs IFB WA85-176, 177, 178 USAEPA Contract Lab

Program

Till



i/rs thtae compounds in the following samples is qualitatively
questionable. This has been indicated with a "B" next to
these reported results on the attached sample data tables.
Compound Samples with Questionable Results

carbon disulfide All positive sample results
acetone All positive sample results
methylene chloride All positive sample reaulcs
2-butanone All positive sample results
2-hexanone SS026, SSU39, SS051, SS001, and

SSC69
4-methyl-2-pentanone SS072, SS026, SS039, SS001
chloroform' SS066, SS038, SS018,
toluene SS068, SS069, SS026, SS035, SS037,

SS035, SS037, SS039, SS018, SS025,
SS057, SS044, SS053, and SW005

di-n-butyl phthalate All positive sample results
diethyl phthalate SS072
di-n-octylphthalate SS072

The reported result for total xylenes in sample SS073 is a
suspect result and has accordingly been flagged "S" on the
sample data tables. The VOA analysis of sample SS073 was
performed immediately following SS072 which contained an

^ elevated concentration of total xylenes (200 ug/kg). As a
f result, there is a strong possibility that the 7 ug/kg

reported in SS073 is the result of chromatographic carry
over ("ghosting").
The reported result for 1,1,2,2-tetrachloroethane in sample
GW035 is incorrect and has been removed from the data tables.
The mass spectrum submitted for this identification is
actually that of 1,2,3-trichloropropane.

The analysis laboratory neglected to report the confident
identification of cis-l,3-dichloropropene is sample SS039 at
a concentration of 19 ug/kg. This result has been added to
the appropriate sample data table.

Due to a laboratory transcription error, aldrin was reported
in sample SS042, the laboratory apparently meant to report
gamma-BHC (lindane). However, this (corrected) result, the
reported result for endosulfan II in sample GW036, and the
reported result for endosulfan sulfate in sample SS025 are
still qualitatively questionable since the method of
analysis is based upon a single peak response on dual GC
columns. This method can easily generate artifactual
results due to random chromatographic interferences
particularly for these early eluting compounds. In
addition, for all of these results the single peak response
on the confirmation column fell outside a 3-sigma retention

W time window. Furthermore, the peaks that all three of these
Thl

AR30I321'



(^ identifications were based upon were also present in method
" and/or trip blank chromatograms. Accordingly, these results

have been flagged "NC" (not confident) on the sample data
tables.
4,4'-DDT in sample SS011, 4,4'-DDD and 4,4'-DDE in sample
SS069 have been confirmed by GC/MS. In addition, several
other low level results for these pesticides were identified
by dual column GC procedures, and cannot be construed as
confident because of some of the reasons noted in the
previous qualifier. However, these low level pesticide
results are strongly supported by the high level results
confirmed by GC/MS in other samples obtained around the site.
Consequently, these low-level results for DDT, DDD and DDE
are suitable for the purpose of establishing the extent of
contamination. Accordingly, these results have been
designated tentative "N" on the sample data tables.

Due to a problem with the laboratory reporting software,
positive results reported as a "J" value on the "as
received" laboratory reporting forms were reported as "not
detected" on the "dry weight corrected* laboratory reporting
forms. Since the percent mositure information was present,
the reviewer has dry weight corrected these results and has
incorporated them into the sample data tables. The

,_ laboratory has been informed of this problem and is
'(^j attempting to correct the software programing.

The actual concentrations and/or detection limits reported
for all volatile compounds may be higher than report for
samples: SS042, SS044, SS045, SS047, SS048, SS051, SS053,
SS054, SS055, SS057, SS069, SS070, SS075, SS076, S5077,
SS078, SS079, SS080, SS081, SS082, SS083, and SS085. The
maximum allowable holding time mandated by the Federal
Register before sample analysis (14 days) were, exceeded by
1 to 3 for the aforementioned samples. Accordingly,
qualitatively confident volatile compounds in these samples
have been flagged "J" (quantitatively estimated) on the
sample data tables.

The actual detection limits for pesticide/PBCs in sample
SW001 may be higher than reported, The extraction for this
analyses was performed 5 days beyond the Federal Register
mandated 7 days for extraction.
The actual detection limits for 3-nitroaniline and
4-nitroanilne in samples SS068, SS069, and SS070 are
unreliable and may be substantially higher than reported.
This is because examination of the associated 50 ppb
continuing calibration standard revealed response factors
for these compounds of 1'ess than 0.05. Response factors
such as these indicate a lack of sensitivity for these

>-/ compounds.
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''• - Tentatively identified compounds o£ confident matching
quality which are not suspected artifacts/lab contaminants
are presented on the sample data summary. In particular,
the presence of DDT isomers, DDD isomers, and DDE isomers
were confirmed by GC/MS as tentatively identified compounds
in samples SS069.

2.0 INORGANIC DATA

2.1 Introduction
The inorganic analyses of 60 soil samples and 5 aqueous samples
were performed by Lancaster Laboratories. These samples were
analyzed using EPA approved methodologies for inorganic priority
pollutant and several additional inorganic constituents. The
findings offered in this report are based upon a detailed review
of all available documentation of sample data, holding times,
blank results, matrix spike recoveries, quantitation of positive
results, calibrations and detection limits.

In general, the inorganic analyses performed acceptably with the
exception of a few problems requiring several qualifying
statements.

Q 2.2 Qualifiers

Due to the presence of arsenic, beryllium, cadmium, mercury,
selenium, silver, tin, vanadium, chromium, thallium, cobalt,
copper, lead, iron and zinc in field and/or laboratory
blanks, the presence of these constituents in the following
samples is qualitatively questionable. This has been
indicated with a "B" next to the reported results on the
attached sample data summaries.

Constituent Samples with Questionable Results

arsenic SS062, SS051, SS002, SS004, SS006
SS008, GW035, GH036 and GH037

beryllium SS026, SS029, SS030, SS031,
SS032, SS033, SS035, SS036, SS037
SS042, SS061, SS044, SS045,
SS047, SS048, SS062, SS063,
SS051, SS053, SS054, SS055,
SS064, SS065, SS006, SS007,
SS014, SS016, and SS021

cadmium SS045, SS022, SS069, SS068, and
SS070

mercury All positive sample results
selenium 'All positive sample results

,•-• . silver All positive sample results
W tin All posi brines sawnl* ffesults

.
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Constituent Samples with Questionable Results

vanadium SS039
chromium , SW001 (filtered) and SW001

(not filtered)
thallium All positive sample results
cobalt SS045
copper SS062
lead SS062, SS008, and SW001 (not

filtered)
iron GW036 and GW037
zinc GW035, GW036 and GW037

Several trace level results for aluminum, antimony, arsenic,
cadmium, copper, chromium, cobalt, thallium lead, and
mercury have been designated not valid "NV" on the sample
data summary. Examination of the absorbance/concentration
data for the standards provided for these metals/metaloids
revealed that all of the concentration which have been
flagged with an "NV are below the demonstrated instrument
detection capability. The following estimated detection
limits for these constituents correspond to the lowest
concentration detectable for a 0.003 absorbance. Below
0.003 absorbance an analayte signal is not discernable from
instrument "noise".
Constituent Best Possible Detection Limit

aqueous (ug/1) solid (mg/kg)

aluminum 300 15
antimony 400 20
cadmium 2.0 0.10
copper 25 1.3
chromium 100 5.0
cobalt • 50 2.5
thallium 250 12.5
lead 100 25
mercury 0.20 0.10

It should be noted that these detection limits should be
converted to dry weight on an individual sample basis.

The reported results for copper in samples SS061, SS044,
S5063, SS064 and SS065 should be considered quantitative
estimates since the continuing calibration standard which
measures instrument stability was not analyzed with these
samples. This has been indicated with a "J" next to these
results on the sample data summary.
The detection limits and/or positive results for antimony
and manganese may be higher than reported for soil samples

AR30I32710



due to low matrix spike/recoveries for these constituents in
the solid matrix.
The inorganic data could not be fully verified to the
extent that is normally possible because "raw data"
consisted of copies of analysts notebook pages and not
actual instrument printouts.

3.0 SUMMARY

The attached quality assurance review has identified several
aspects of the analytical data that have required qualifying
statements. A detailed support documentation contains specific
details on this quality assurance review.

Report prepared by:

Rock J. vitale Date
BRM QA/QC Manager

C

RJV/gr:

11 . ,. -»n
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TYSON'S SITE

QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review of
the data generated for the aqueous samples listed on Table 1. A
summary of the methods and the method references are presented on
Table 2.
This review was performed in accordance with the Functional
Guidelines for Evaluating Organic Analyses (USEPA).

1.0 ORGANIC DATA

1.1 Introduction
The organic analyses of 8 aqueous samples were performed by
Lancaster Laboratories of Lancaster, Pennsylvania. These samples
were analyzed using EPA-CLP methodologies for volatile priority
pollutant hazardous substance list compounds and 1 additional
volatile compound (1,2,3-trichloropropane). The findings offered
in this report are based upon a detailed review of all available
documentation of samples data, holding times, blank results,
surrogate and matrix spike recoveries, target compound matching
quality instrument tuning, and calibration/quantitation.

In general, the organic analyses of the aforementioned aqueous
samples were performed acceptably with the exception of a few
problems requiring qualifying statements.
1.2 Qualifiers

Due to the low level presence of methylene chloride,
acetone, and toluene in a method blank, the presence of
these compounds in the following samples are considered
qualitatively questionable. This has been indicated with a
"B" next to these reported results on the attached sample
data tables.

Samples with Questionable Results

methylene chloride All positive sample results
acetone All positive sample results
toluene PZ-3 and PZ-7
The actual detection limits for 2-butanone in all of the
samples except PZ-3 are unreliable and may be substantially

i .•-•-• higher than reported. This is because examination of the
>—' initial 5 point calibration standard and the continuing



o
TABLE 1

ERM Sample « Lancaster Sample t
PZ-0 1155914
PZ-1 1155915
PZ-2 1155916
PZ-3 1155917
PZ-4 1155918
PZ-5 1155921
PZ-7 1155922
PZ-8 • 1155923

O
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TABLE 2

METHODOLOGY SUMMARY

Analysis for HSL Volatile by GC/MS in water and wastewater
The sample is purged with Helium and 'the volatiles are
collected on a Tenax/Silica gel trap. The trap is desorbed
onto the GC column where components of the sample are
separated and then on to the mass spectrometer for spectral
evaluation.

METHOD REFERENCES

Analysis _________Reference _____________

HSL Volatiles USAEPA Contract Lab Program May, 1984,
Revised July, 1985. IFB WA85-J176,
J177, J178.
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50 ppb calibration standards revealed response factors for
this compound of less than 0.05. Response factors such as
these indicate a lack of sensitivity and instrument
instability for this compound. For sample PZ-3, the
positive result for 2-butanone should be considered a
quantitative estimate (J) due to the considerations stated
above.

2.0 SUMMARY

The attached quality assurance review has identified a few
aspects of the analytical data that have required qualifying
statements. A detailed support documentation contains specific
details on this quality assurance review.

Report prepared by:

Christine M.vacecko / D«te.v

Report reviewed by:

;!.%!> \N.' (.' •'".'";.
Rock.J. Vitale Date

CMJ/RJV/gnl

U
4
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TYSONS SITE

Quality Assurance Review

The following quality assurance report is based upon a review of
the data generated for the ground water samples collected during
the remedial investigation. The samples included in this review
are presented on Table 1. A summnry of the methods and the
method references are on Tables 2 and 3 respectively.
This review was performed in accordance with the Functional
Guidelines of Evaluating Organic and Inorganic Analyses (USBPA).

1.0 Organic Data

1.1 Introduction
The organic analysis of 41 aqueous samples was performed by
Lancaster Laboratories of Lancaster, Pennsylvania. These samples

'O were analyzed using EPA methodologies; the majority were analyzed
for volatile priority pollutant/hazardous substance list
c o m p o u n d s , o n e a d d i t i o n a l v o l a t i l e c o m p o u n d
(1,2,3-trichloropropane), up to 15 library searches were
conducted for extraneous chromatographic peaks, acid/base/neutral
extractable priority pollutant/hazardous substance list
compounds, and up to 25 library searches were conducted for
extraneous chromatographic peaks. Pesticides/PCBs were also
analyzed. The findings offered in this report are based upon a
detailed review of all available documentation of sample data,
holding times, blank results, surrogate and matrix spike
recoveries, evaluation of GC results, target compounds matching
quality, instrument tuning, calibrations/quantitation, and
tentatively identified compounds. .
In general, the organic analysis was performed acceptably with
the exception of a few problems requiring several qualifying
statements.

1-1 AR30f|'33'5
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TABLE 1

ERH sample I Lancaster Sample I
1 1097407
2-S 1099273
2-1 1099274
3-S 1100323
3-1 1100327
3-D 1100324
4-S 1097954
4-1 1097952
4-D 1097953
5-S 1099268
5-1 1097956
5-D 1097955
6-S 1099261
6-1 1099260
6-D 1099259
7-S 1097408
7-1 1097412
7-D 1097411
8-S 1099264
8-1 1099265
8-D 1099263
9-S 1097947
9-1 1097946
9-D 1097945
10-S 1099266
10-1 1099262
10-D 1099267
10-XD 1107025
I'-S 1099258
11-1 ' 1099257
11-D 1099256
12-S 1107020
12-D 1107021
B4 1097419
NUS3 1097418
NUS4 1097422
002 1097410
004 1097420
ERT-1-shallow 1097949
ERT-1-deep 1097950
ERT-2 1097421
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TABLE 2

METHODOLOGY SUMMARY

Analysis for Aluminum, Antimony, Barium, Beryllium, Cadmium,
Chromium, Cobalt, Copper, Iron, Lead, Manganese, Nickel, Silver,
Tin, Vanadium, Zinc, and Thallium in water and wastewater.

The sample is prepared by heating with nitric and
hydrochloric acids. The analysis is performed by Flame Atomic
Absorption.
Analysis for Arsenic and Selenium in water and wastewater

The sample is acid digested and analyzed by Hydride
Generation Atomic Absorption.

Analysis for Mercury in water and wastewater

C

o

The sample is prepared by heating at 95°C with Nitric Acid,
Sulfuric acid, Potassium Permanganate, and Potassium Persulfate.
The analysis is performed by Cold Vapor Atomic Absorption.
Analysis for HSL Volatile by GC/MS

The sample is purged with Helium and the volatiles are
collected on a Tenax/Silica gel trap. The trap is desorbed onto
the GC column where components of the sample are separated and
then on to the mass spectrometer for spectral evaluation.
Analysis for HSL Semi-Volatiles

The sample is solvent extracted and the extract is analyzed
by GC/MS.
Analysis for Pesticides and PCB's

Pesticides are extracted with methylene chloride and hexane.
The extract is dried and concentrated, then analyzed
quantitatively by gas chromatography. If necessary, florisil and
elemental sulfur are used to eliminate interferences.
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TABLE 3

METHOD'REFERENCES

Reference

Aluminum EPA 600/4-79-020, Method 202.
Antimony EPA 600/4-79-020, Method 204.
Arsenic EPA 600/4-79-020, Method 206.
Barium EPA 600/4-79-020, Method 208.
Beryllium EPA 600/4-79-020, Method 210.
Cadmium EPA 600/4-79-020, Method 213.
Chromium EPA 600/4-79-020, Method 218.
Cobalt EPA 600/4-79-020, Method 219.
Copper EPA 600/4-79-020, Method 220.
Iron EPA 600/4-79-020, Method 236.
Lead EPA 600/4-79-020, Method 239.
Manganese EPA 600/4-79-020, Method 243.
Mercury EPA 600/4-79-020, Method 245.
Nickel EPA 600/4-79-020, Method 249.
Selenium EPA 600/4-79-020, Method 270.
Silver EPA 600/4-79-020, Method 272.
Thallium EPA 600/4-79-020, Method 279.
Tin EPA 600/4-79-020, Method 282.
Vanadium EPA 600/4-79-020, Method 286.
Zinc EPA 600/4-79-020, Method 289.
Volatiles IFB WA85-176,177,178 USAEPA Contract Lab Progran
Semi-Volatiles IFB WA85-176,177,178 USAEPA Contract Lab Progran
Pesticides/PCB's IFB WA85-176,177,178 USAEPA Contract Lab Progran

o
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1.2 Qualifiers
Due to the low level presence of methylene chloride,
acetone, chloroform, 2-butanone, toluene, xylene, di-n-butyl
phthalate, bis(2-othylhexyl) phthalate, and dimethyl
phthalate, in several trip and/or method blanks, these
compounds in the following samples are qualitatively
questionable. This has been indicated with a "B" next to
the reported results on the attached sample data tables.

Compounds Samples with Questionable Results
methylene chloride All positive results
2-butanone All positive results
chloroform 4-5, 6-D, ERT-l-SH, ERT-l-DP
acetone All positive results except

004 and B-4

xylene 4-1, 4-D, 10-XD, 7-D, and 002
toluene 4-1 and 002

C di-n-butyl phthalate All positive results
bie.(2-ethylhexyl) phthalate All positive results
dimethyl phthalate 2-1

The trace level, single peak pesticides reported in sample
numbers 1, 3-S, 5-1, 5-D, 6-1, ERT-l-sh, and ERT-l-dp were
flagged "NC" (not confident) due to the fact that the method
of analysis is based upon a single peak response on dual GC
columns. This method can easily generate artifactual
results due to random chromatographic interferences.
Furthermore, the peaks that some of these identifications
were based upon were also present in several method blanks.
In particular, these peaks were identified as lindane and
endosulfan sulfate.
The detection limits and/or positive results for BNA
compounds in sample numbers 3-S, 3-1, and 3-D may be higher
than reported due to the fact that the BNA extraction was
performed 2 days beyond the 7 day maximum allowable holding
time. Thus, positive results for the BNA compounds have'
been designated "J" (quantitative estimate) on sample data
tables.

The reported results for 1,2,3-trichloropropane in sample
number 7-S should be considered a quantitative estimate due

i ; to the fact that the instrument concentration used for
w quantitation was above the highest calibration standard.

1-2 AR30I339



C

It should be noted that samples 10-XD and 12-D have reported
detection limits ten times higher than usual for BNA
compounds. Due to the nature of the extract, the laboratory
performed a one-to-ten dilution, which accordingly resulted
in higher detection limits.
The actual concentration of toluene may be lower than
reported in sample number 3-1 due to a high recovery for the
matrix spike compound toluene in this sample.
The actual detection limits reported for 2-chlorophenol,
4-nitrophenol, and N-nitrosodi-n- propylamine may be
substantially higher than reported for sample 5-S, Zero
percent recoveries were reported for these compounds in the
matrix spike of sample 5-S.

Although the presence of di-n-butyl phthalate has
been designated questionable, if this compound is actually
present in sample number 5-S, the actual concentration may
be higher than reported. This is due to a zero percent
recovery for the m a t r i x spike compound di-n-butyl
phthalate.

U
1-3
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2.0 INORGANIC DATA

2.1 Introduction

The inorganic analysis of 37 aqueous samples was performed by
Lancaster Laboratories. These samples were analyzed using EPA
approved methodologies for inorganic priority pollutants and
several additional inorganic constituents. The findings offered
in this report are based upon a detailed review of all available
documentation of sample data, holding times, blank results,
matrix spike recoveries, quantitation of positive results,
calibrations and detection limits.

In general, the inorganic analyses were performed acceptably with
the exception of a few problems requiring several qualifying
statements.
2.2 Qualifiers

Due to the low level presence of aluminum, zinc and
iron in several field and/or laboratory blanks the
presence of these constituents in the following samples
are qualitatively questionable. This has been
indicated with a "B" next the appropriate results on
the sample data summary.

Constituents Samples with Questionable Results

aluminum 3-S, 8-D, 9-1, 10-XD and 12-D,
zinc All positive sample results.
iron 2-S, 2-1, 3-1, 6-S, 7-S, 7-D and

8-S.

Many trace level results were reported in samples (and
blanks) by the laboratory at concentrations
substantially below those demonstrated by available
instrumentation. Examination of the absorbance values
provided for the calibration standards revealed that
concentrations which correspond to absorbance values
substantially below 0.003 were in some cases reported
as positive results. Absorbance measurements below
this (0.003) cannot be discerned from "instrument
noise." Concentrations which have been reported in
samples deemed to be below these instrument detection

2-1 AR30WI
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limits have been removed from the sample data tables.
Furthermore, concentrations reported in blanks below
these instrument detection limits were not used to
question results clearly above demonstrated instrument
sensitivity.

Listed below are the best achievable detection limits which
correspond to 0.003 absorbancei

Constituent Best Achievable Detection Limit
aluminum 100 ug/1
antimony 10 ug/1
arsenic 11 ug/1
barium 100 ug/1
beryllium 10 ug/1
cadmium 3 ug/1
chromium 10 ug/1
cobalt 20 ug/1
copper 30 ug/1
iron 40 ug/1
lead 10 ug/1
manganese 10 ug/1
mercury 0.6 ug/1
nickel 40 ug/1
selenium 10 ug/1
silver 10 ug/1
thallium 15 ug/1
tin 300 ug/1
vanadiun 100 ug/1
zinc 10 ug/1

The reported results for aluminum, iron, and manganese
in sample 12-S should be considered estimated. These
results have been flagged "J" on the sample data
summary. Laboratory duplicate analysis of Sample 12-S
revealed poor precision for these elements in this
sample.
The reported results for barium in sample 3-1 and
manganese in sample 5-1 should be considered
quantitive estimates and accordingly have been flagged
"J* on the sample data summary. Poor laboratory
duplicate precision was obtained for barium in sample
3-1, and manganese in sample 5-1 respectively.

O
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3.0 Summary
The attached quality assurance review has identified several
areas requiring qualifying statements in order for the data to
beat be utilized. Support documentation has been prepared for
this quality assurance review.

Report Prepared by:

Christine M. JartfcKo Date/

Report Approved by:

ÛcW- &
Rock J.\yjtale Date'

3-1
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(AD vdUM M HTIMATCD Md In pen)

»______II ill

Total ilbh_lo hydraarixiM 0,070 0,06
Total ehMlMd hydmc-boM 19,16 0,100 96,70 2,71
Total unknown 01,7 91.19 9,91 0,119 1,7!
T^uikMMhydreaiiboM

1100

ChiMl,4,4'(1-milhylilhyllilini)bli 0,090
Chuwl, S.S-WcMwu- 0,41
n-HMnyliMlimldt 0,191
lltanoM, l-#mv\ 0,0147 0,17
IHnnon»,1,1-(1,3.phinyl»n«|bl|. 0,017
IlhiMM, 1,H1,4fhiny)int|bl|. 0,017
Elhinoni, 1.(4.f1.hydK>xM>mitHylilhyl|phinyl- 0,099

1,17

1,J'DllhloiO'1-piop»n«
9,9-Dlehlgra-1-prapin> 0,00 0,14 0,040
3,9-Dlehloio-1-prop(n>
CMomiMlhytMniint
1,9,I-Ttkhl«nl»nuni

BcnuM oornpoUfn
iMNMfMHunol, ,ilphi,'m«lhyl 0,19
Tilnhydn<wvi
OliMlliylMpMWiM wmpoond

Nndmttiyl dUiydnMw* ompeund
rfOpJn Ittfifl
MK.Ihylphiwl ' 0,71
9-Milhyl-pyrldlni
9>Ilhyl-1'hMinol
1,7.Dlhydio,eh,purln-«-oni 0,10 0,66
(ChlerM»lhyl).o»lrint 0,99 0,94

I : ThU iMlyM wn iko kmfld In lh» twlhcd blink,
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40____II H_____K____|i

O

Total lllpUlo Kydneeiboni 0,909 0,046 0,191
Total cNntattd hydrec-boM 90,46 0,117 0,191 911,1
Total unlmwni 1.8 1,09 9.91 0,10 4,71 17,1
Total unknown hyd«x«it»ni 2.49
-• • - • 0,1!

),J'-0«ybli.1.pwp«nt
MwMl,4,4.(Mn«lhylilhylldin«)bli
Chuwl, 9,6-Dkhlore-
UhMeM, 1-phwyl 0.097 0,046
lHiiMn*,1,V(1,l.ph*nylifli)bli-
llhinoM, 1,m,4fhinyliM}bl|.
IlhineM, 1'(4.(<-hydreiiy.1'milhyl)lhyl)phinyl'
OdinelcioU
t,9'Dlchlore.1-propini
1,).Dkhl«ro.1.pfOpin» 1,7 0,044
2,9'Dlehtoro.l.propint 0,056 1,97
9.9-Dlthloro.1.pt«p*nt
CMommlhyfcMNni 1,1
1 ,9il-Triehlortbtniin<

ImnMeompHMd 0,97

Ttltihydralutin
DlfflMhyVttphhiltnt oompcond
1H4nd«w compound
P«nUm»tttyl mtfMntm compound
Prapyl tutu
9.M<lhylph«nel
9'Milhyl-pyrldlno
H«mhydre-ih.iiipln.2.0M 0,041
9-ElhyM-hi«inol
1,7'Dlhydre.lli.purln'6.oni
(Chlofomilhyl).oiiluRi 9,1
My-Hhel

"AR30I352
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JOHMUHOI - -_---.- _- &_—r-i^_lC_____tt______B_____ffi.
Total riphHlo hy*oc*t»M 0,011 0,011 0,01!
Total oMenuM hydioouboM 901.9 0,19
Tel. unknown 1,7 9,49 0.096 0,007 0,191
Total untowmhyeVooiiboni 0,014
CNorinttdpitpOM

0.09

5,9'-0»ybli-1.prep«n«
n»nol,4,4.(1.fflilliylilhylldont)bli
Phwol,
Hhuwni, l̂ htnyl 0.114 0,081
Blhinon»,1,1.(1,9.phinyliin)bl|.
llhlMM, 1,H1.4fhinylin*)bli- 0,014
llhuniw, 1'(4.(Miydro«y'1'in«lhyltlhyl)phinyl-
Oottufcidd
9,9-Thlokll-1>propino
1,9.DlehloNi'1-p(opini
1,9.Dlehlero'1-prop'ini
9,J.DIehkiio-1.propin« 19 0,064
9,9>Dlohlora.1>pfopin>

0,6
9

0.061
1,4.|«niodkililfl
Immoomptund
lMMMffl*thmol, .il
Tdfihydioltran
Dlffl*niyk«pMM*ii* compound
1RM*M cenpound

'
Cropyl him
9-MilhylpntMl

9.|lhyl-1.h»««nol
U-Dlhydfo-lh-puHn-e-em
(Chlefoffl*lhyl).oiilrini
FMyitohol

AR30I353
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Total iMpUle hydncttoM 0,096 0,117
Total ehMMMd hydnoiitxm 1.87 91.4 4,44
Total unknown 0,019 0,07 0,090 0,011 0,917
Total unknown hydnoiboM
CNoriMMpnpono

CMonpnptnt
1-rnptN
9,S'.o«ybl«-1-prep«n»
Mtnol.4,4'{1-milliylilhylldini)bli
Phtnol, ODIchlonf

, l̂ honyl 0,010 0,011
iu,1,M1,!.phtnyltnt)bli-

IIKiMM, 1,1-(1,4-phinyl»n»)t!l|.
IIKtMnt, 1-(4'(1>hydroiiy.1'milhyl(lhyl|phiny|.
(Manolotdd
J,J.Thlotili.1-pio(nn«
1,9'Dlcliltro*1-propfnf

Ol,l-Dlchltro.1-proptni
a,9'Dlchlora.1'prop*nt 0,17
9,1-Dlthlora-l-propint
CNoKHMHiybtniM*
1,9,8'TrfehloKbweini 0,19
1,4-itniixikiiiln
tnun compound
awoMiMHiinol, ,ilphi..nii(hyl
Totoihydralunn
OlmHiylMpMhitoM eonpound
IHMmo compound
PintaiinDiymiydMlndino eampeund
Ptopyl lunn
9-Milhylphtnol
g.Mtlhyl.pytldlno
a-Ilhyl-l-hoanol 0,019
1,7'Dlhydro.|h'purln.6'oni
(Chloromtlhyl).o>lrini
Mlyiloohol

AR30I351»
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COHMUtlBI __________________Ul_____JJj______100 1»XO 111

Total tHpWIo hydnxwtoni 19,09
Total (NoiMtd hydnx-bom 16,7 90,90 117 171,1
Total unkmumi 1.74 0,71 11,17 1,01
Total unknown hydnx_+om
CModnMd pnpom

0.6

9,9'-0«ybll-1-propin«
Phinel,4,4.(1.mo!hylilhylld«ni)bli
Fhtnol, 1,1-DlehlorO'
n-HmytaeilMld*
UhMcno, I4hmyl 0,011
KlhimM,1,1-«,9Hihinylini)bli'

c
Elhinont, 1-(4-(t-hyd(oiiy-1.m«lhylflh>l|phiny|.
Oeteole •old
9,9-Thlobli.1'propmi 0.099
1,9'Dlohlora.1>propont 0.79
1,J.OIchloro.1-pi«p»n» 1.1
9,J-DldMoro-1.piop»ni 0,077 9,7 1,4
9,9'Dlchloro.l-pfOpini 0.10

I.l.l-Tilclilonbwiini
1,4.|iniodloiiln
ImanioBfflpound
l»ni»n»m»lh«nol, jlphi-mnh^
Tflr«hyd«lur«n
OlmothylntpNbiliiw ewnpound 2
1l4Mon«ooiiipound 0,17
Ptnltmilhyl dlnydralndmi compound 2,1
Prapyl luwi
l-Milhylphtnol
2>Molhy|.py(ldlni
H»»ihydr».Jh'il»pki,S.en«
g-llhyl-l-hmnol
|Chl»iom»lhyl|-o«liin« 1.7
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COMPOWM __________________U|_____JJB_____111 HP M MUM

Total ilkMIc frydraoifboni 0,0191 0.91
ToWohMutodhydnauboM 12,2 0.944
Total unWmm 0,17 9,41 1,1
Total unknown hyoVwurbono
CMtrinMdpnpom

MUM), 2,6-Mchloro.
IlhtMM, 1-phwyl 0.91 0.022
eihinen»,1,1.(1,J.ph«nyl«ni)b!i-
llhinoM, 1,M1,4-pn*nyloM)bli.
IIIIIIWM, 1.(4-(1-hydroiiy.1'Milhylilliyl|phinyl.
9,9'Thtobl|.1>p(opini
1,2.Dlehloro-1.prop«ni
1,9-Dlehloto.t.prepino 1,2 0,014
9,9.DlehlorO'1'prop«no 0,16
9,9-Olohlo»-1.prop<n» 0.21
ChlwomolhyfeonnM
1,3,|.Trichk>roMnnn« 0,019
M-oxyUtiwiMM
1,4-lfniodloiiln 0,012
amunt compound
Tolfihydnlurtn
OlMlnylnipMhiltno compound
1H4tdm« compound
Nntamimyl dUiydmlndont oaapeund
Prapyl Ititw 1,1
9.Mllhylphinol 0,91
2-MMhyl.pyrldlno ' 12
HomhydrO'lh-iiopln.9'cn«
9'llhyl-Miimnol
1,7-Dlliydfclh.puiln.e.ono 1,4
(Chloramolhyl).oiilnnt :

0,12

o
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MUM NUH MUM_____Ml_____OM_

Total tilpMIo hydraotitoni
Total cMoriMMd hydnouboni
Total urimm 0,900 0,011 0,910 9.9
T*W unknown hydmotrtiOM
CMwMripnpiM

0,04 0,09

(•PrcptM 0,01 0,04
M'-0»ybl»-1.prep«nt 0,01
Mnnol,4,4.(1.nilhylithylldini)bli

llhtnoM, 1,H1,4flwnylintlbli.
HhiMM, 1'(4.(1.hydfo»y.1.milliyUlhyl|phinyl-
Odmfetid
9,1-Thlobll-lHHOpini
1,!'DleMwo'1'ifO|)fiw

C1,9'Dlchlon'<.propino
9,1'DkhloK.I-propino
9,1'Dlchlon.l'preptn* 0,014
ChlMIMlKykMMM
Ll.l'TrlclikHObMMno
1,4.§»iuodlo»ln
IMMM compound
iMMMMttiiml, j|phi,.m*lhyl
Ttlfihydnluwi 0,01

ound
UtMm compound
Pcntamoliyl dlhydiolndon* compound
Pwpyl lunn
9.Mllhylph<nol
9>Milhy|.pyrldlni
HMihyd)o>2h.u*pln.9-ono
1,7-Dlhydf«.|h-purlB-6-on«
(ClilofoiMlhyl).oiilrino
Myiloohel
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MT. MT'
«ih)_____1<d»l llff.l_____BIT.

Total MpMIo hydnoiibOM 0.019
Total chMMUd hydnxtitoni 0,11
Total unkmWM 7,98 9,14 0.09S 0,09
ToW unknown hydrecwboni 0,901 0,194
CMortntodptoponi

1-Pnpom
J,)'-0»ybti-1.prop«ni
•htnol,4,4.(1.«iilliylilhylld»ne)bli
Phtnol, I.S-DWikxO'
n-MtnytaoMimldc
Unonono, 1-phwyt
llhinon«,1,1.|1,J.p»nnyl«m)bli.
IlhiMM, 1,H1,4̂ ihonylino|bli-
Itntnoni, 1-(4.(1-liydro«y-1-milhyl»lhyl|ph»ny|.
OeHnolBMld
9,9'Thletili-l.prcponi
1,9>Dkhlora.1-pfcpon«
1,1'Dlchloro.l'prepono
2,9.Dlehlora.t'propono
5,J-Dlehlopti'1-plcp»ni
Chlonm*lh|ifeMi*M
1.9,I.Trie)ilonb*ni«M
1,1<»ybl»boiu»B«
1,4.§«niodlo«ln
lontcm confound

DlmomytapWiiliM compound
1H*o«n» compound
Fortimolhyl dnydnndon* compound
Pnpyl hxin
9-Mtlhylphoncl
2.M»lhy|.pyildlni
HMihyd»4h.Mipln.9'OM 0,010 0,046
a-llhyl-1-homnol
1,M)lhydio.lh.purln.|.oni
(Chlonmtihyll-oiflrini
rnyiloohel

,o
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APPENDIX U

RESULTS OP THE SYSTEM AND PERFORMANCE

AUDIT OF LANCASTER LABORATORIES
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System Audit of Lancaafcar Laboratories, Inc. in Conjunction with
the RI/FS for the Tyaon'n Site.

A ayaten audit of Lancaster Laboratories was performed on 9
October 1986 to evaluate laboratory procedures in association
with the remedial investigation analyses for the Tyson's Site.
Four subject areas were evaluated in the system audit, including!

Sample Entry/Chain-of-Custody Procedures
Sample Preparation
QA/QC Procedures

Equipment Maintenance
A brief description of the evaluation of each area is presented
below.
Sample Enttry/Chain-ot-Custody
Sample entry is performed by Sample Administration (SA) personnel.
Samples are received at the laboratory and delivered to SA where
the sample is checked to the field chain-of-custody for
discrepancies. A laboratory control number is generated by
computer, and printed on an adhesive label along with pertinent
information such as: analyses to be performed, special
requirements/ and storage location within the walk-in coolers.
After samples are logged in, they are transferred by the SA
personnel to the locked storage walk-in coolers with the
chain-of-custody documentation. Only certain SA personnel have
the required authority to access the locked storage coolers
(sample custodians). Analysts needing samples must come to the
.authorized SA personnel who will then relinquish the required
samples to the analyst on the chain-of-custody form. The
chain-of-custody form is kept in possession with the samples
until their return to SA. Sample entry and chain-of-custody
procedures were in excellent order. :
Sample Preparation
Organic and inorganic sample preparation is performed in separate
locations and physically separated from the laboratory where the
analyses are performed. Personnel were experienced in the
required preparation methodology.
Holding times for sample extractions and analyses are monitored
on a daily basis according to the collection date of the sample.
Samples are routed to the sample preparation and analysis
laboratories to meet the required holding times. Samples nearing
the holding time and not yet analyzed or prepared are identified
to the Environmental Division leader for corrective action.
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' QA/QC Procedures
Quality assurance procedures, were being followed as specified by
the individual analytical procedures. Analysts were familiar
with the protocols and were responsible for update of the
computer system with any quality assurance information generated
by them. Quality assurance outliers are identified by the
computer for corrective action when information is inputed.
Quality assurance coordinators for each laboratory group are
responsible for validation of analytical data and quality
assurance data.
The laboratory Quality Assurance Coordinator reviews all quality
assurance data generated by the individual laboratories. If
significant trends are developing with a particular analysis,
analyst, instrument, etc. a report is required to be submitted to
the Quality Assurance Coordinator detailing the problem and the
corrective action to be taken. Internal, blind quality assurance
samples are routinely submitted into the laboratories by the
Quality Assurance Coordinator as a further control measure.
Equipment Maintenance
A maintenance log for a GC/MS system was inspected, Problem
descriptions were entered into a bound notebook with the date and

(*""; signature of the investigator. Repairs and parts replaced or
corrective action taken to correct instrumental problems were
also described. Similar log books existed for other
instrumentation. Parts that are commonly replaced are

J inventoried for the instrumentation to minimize down time.

The system audit did not reveal any problems in the performance
of the laboratory. The organization and housekeeping was
extremely impressive. Standard operating procedures were in
existence for all laboratory functions, and all personnel
encountered seemed knowledgeable and aware of their specific
laboratory requirements.
Current state certifications are held in New Jersey,
Pennsylvania, New York, Maryland, Virginia, West Virginia, and
the laboratory is accredited by the American Association for
Laboratory Accreditation (AALA).
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